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ABSTRACT 

A Study was made to investigate the uses of the 
computer in the field of learning disabilities and to improve the 
education and training of prospective learning disabilities 
specialists. This was accomplished by applying the ideas, concepts, 
methods, and procedures of the compater sciences to the curriculum of 
a program that prepares special personnel for the field of learning 
disabilities. The specific objectives were: (1) to develop 
interactive computer programs that would simulate the diagnostic and 
clinical-teaching processes and to implement those procedures within 
the curriculum of the learning disabilities program, and (2) to 
develop a mode for a course that would introduce the learning 
disabilities specialist to certain fundamentals of computer 
technology and to implement such a course within the learning 
disabilities curriculum. This report describes those two aspects of 
the project, as well as several related computer developments, 
certain sample programs, and a report of evaluation and dissemination 
procedures. (Author/WCH) 
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ABSTRACT 

The purpose of this project was to Investigate uses of the computer in 
the field of learning disabilities and to Improve the education and training 
of prospective learning disabi titles specialists by applying Ideas, concepis, 
methods, and procedures of the computer sciences to the curricu lum of a pro- 
gram that prepares special personnel for the field of learning disabilities. 
The specific objectives were M) to develop interactive computer programs 
that would stimulate the diagnostic and clinical-teaching processes and to 
Implement such procedures wfthTn the curriculum of the learning disablHties 
program, and (2) to develop a model for a course that would Introduce the 
learning disabilities specialist to certain fundamentals of computer tech- 
nology and to Implement such a course within the learning disabilities cur- 
riculum. 

This report describes those two aspects of the project, as well ss 
several related computer developments, certain sample programs, and a report 
of evaluation and dissemination procedures. 



iii 



1 



OBJECTIVES 



c....ri!iH^^"'"'^'*'^I by the computer in the last decado 

has succeeded In revamping many areas of human endeavor. New ways +o analyze 

Jfl!; ^ study relationships, new wa^^ to 

ITSli J2 T^""* ^^ys ^^'^ 3"*^ retrieve data, and new ways to 
simulate experiences are now possible. 

The computer, one of the most powerful and adaptable tools of technoloov. 
has made tremendous contributions to many fields of endeavor. However, the Im- 
SfflftiS?"'* scarcely felt In the field of learning 

Ji!! Ik • ^^""^ applications of computer technology, other 

^^^f^ programs to analyze statistical data In research studies, 
^t^J-^^!"? * preparing to be learning disabilities specialists and researchers 
!i!oi *^ lege and university programs throughout the nation have not been ex- 
posed to computer technology; consequently the potential applications of com- 
puter science to this field has been largely uninvestigated. 

The field of learning disabilities Is concerned with the analysis, 
fi^n^ti^i*^;? treatment of children who are unable to learn In a normal manner. 
In spite of the fact that the primary cause of thefr -problem Is- not due ta re- 
tarded mental development, sensory defects, emotional disturbance, or lack of 
opportunity to learn. The definition used within the "Children with Specific 
Learning DIsabill Mes Act of 1969" (P.s. 91-230) as recommended by the National 
Advisory Comm ttee on th'j Handicapped provides the concept of learning disabili- 
ties as used In this study: 

The term "children with specific learning disabilities" means 
those children who have a disorder in one or more of the basic 
psychological processes Involved in understanding or In using 
language spoken or written, which disorder may manifest Itself in 
Imperfect, abi 11 ty to listen, think, speak, read, write, spell, or 
do mathematical calculations. Such disorders include such condi- 
tions as perceptual handicaps, brain injury, minimal bral.i dys- 
function, dyslexia, and developmental aphasia. Such terms do not 
include children who have learning problems which are primarily 
the result of visual, hearing, or motor handicaps, or mental re- 
tardation, of emotional disturbances, or of environmental disad- 
vantage. 

It is likely that learning disabilities specialists will be located In 
career positions that will provMe access to computers. Whether they are lo- 
cated in public schools, clinics, hospitals, or universities, computer hardware 
and software will probably be available for use In ri>search, diagnosis, treat- 
ment, and In-serylce education. With a greater awareness of the potential 
uses of the computer and certain fundamental knowledge and skill, learning 
disabilities specialists could better communicate with computer science spe- 
cialists and encourage them to tackle problems in learning disabilities. 



The use of the computer requires the user to convert his mode of thinking 
and analysis to terms that are objective, specific, and systematic. While in 
a field that deals with human problems of a child's failure to learn, it is 
essential to realize the importance of feelings, rapport, and the intuitive 
skills of the clinician, we must also take advantage of the available techno- 
logical tools if progress is to be made. 

The exploration of ways to bring this new technology to the field of 
learning disabilities was the purpose of an interdisciplinary research project 
at t^rthwestern University. The work was a joint effort of specialists in the 
fields of learning disabilities and computer science. The focus of the project 
was the development of teacher-training applications. Three areas of computer 
applications 9 developed: (I) simulation of the diagnostic and clinical 
teaching pro*. 5; (2) a computer course for specialists In learning disabilities 
and relited e-eas of s,tudy; and (3) related applications of the computer to the 
field of learning disabilities. 

The project covered a pe'-iod of two-years: September I, 1971 through 
August 31, 1973. The first year was devoted to (I) the planning and writing of 
the simulation compi*ter programs designed to enhance the skills of the learning 
disabilities sped st, and (2) planning the course to introduce the computer 
to learning disabiUties specialists. The second year of the project was 
devoted to (I) implementing the computer simulation programs into the on-going 
feamfng disabilities program, and (2) teaching of the course on computer 
applications in learning disabilities twice during the academic quarte^-^^ 
the Winter and Summer quarters. 



a. Interacti ve Computer Simulation of the Diagnosis and CI Inical-TeachinQ 

Processes 

The purposes of the project were to develop computer programs that would 
provide graduate students who are preparing to be learning disabilities spe- 
cialists with the opportunity to have simulated experiences of the diagnostic and 
cllnical-tejching processes as part of their educational training and to in- 
tegrate these experiences within an on-going learning disabilities program. 

A primer/ aim of learning disabilities programs in colleges and univer- 
sities Is to train prospective specialists to make a diagnosis of a chi Id with 
a suspected learning disability and to plan and implement remediation within a 
clinicdi-teaching program. The process of diagnosing and teaching is an on- 
going dyniKnic process requiring the incorporation of many elements and variables 
including test scores, observational data, medical reports, and case history 
information. The selection of data, the functions to be tested, fol tow-up 
procedures, hypothesis formulation concerning the nature of the problem, re- 
commendations and referrals, and the designing of a teaching plan are among the 
decisions that must be made. 

\ 

Typically the diagnostic and teaching process is discussed in a theory 
course, and the student gains practical experience while working with children 
in a clinic or practicum course. Students generally find such clinic experiences 
extremely valuable. Unfortunately, this clinic practice is often limited within 
the training program because of the costs involved. There are several reasons 
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why clinical experiences are often insufficient to adequately train the spe- 
cialists: clinic space is often limited, college supervisory personnel are in 
short supply, and student time that can be devoted to clinic work Is Insufficient 
Moreover students must be closely supervised so that mls?a^es are U?ded for 
they may be costly for the chi Id Involved. «vwiaea top 

^wo^ . simulation can provide one way to supplement and enrich training 

;?J^'^'k"!!^ disabilities specialist. Moreover, he can learn 

luiTr? J?® f?f®" "^^Vy »"Jstakes whl le working with a computer simulated 
Child. Simulation can bridge the gap between the theo. y course and the clinic 
experiences, offer students the opportcmlty to learn by making mistakes, and 

mTllT.rJ.LT. Tt T"l"? setting to participate" in the decision- 

making process. The simulated cases provide additional experience for each 
student in the training program at very low expense (15 to 35 cents per simu- 
lation when run In groups of three or four students). Detal Is on the computer 
costs encountered In running these programs are given in the section on Evaluation. 

Introduction to Computers for le^rni n o Disabilities SDeeialisti; Pr ^ .^c ^ 

The objectives of this strand of the project were to plan and to teach 
a one-quarter course presenting possible uses of the computer in the field of 
learning disabilities, and outlining present uses In related fields. 

The computer is so rapidly becoming an accepted tool In almost every 
field of endeavor that some knowledge and familiarity with the technology Is 
considered to be part of a broad education of any sort. Consequently, it seems 
Important to us for leaders In learning disabilities to develop some computer 
background, both for their own benefit, and to help them deal with potential 
developments from related fields. Areas of development and application In 
fields related to learning disabilities Includes computer-based Instruction, 
computer-managed or prescribed Instruction, selection of teaching materials and 
methods, simulation, record-keeping (part of Information-retrieval), research 
methods and statistical analysis. 

Learning disabilities specialists are more and more likely to find them- 
selves m career positions In hospitals, schools, clinics and other agencies 
that use computers and have available computer time. The electronic machinery 
could well be used for investigating pertain problems of learning disabilities, 
for research, for diagnosis, for treatment, for record-keeping, for statistical 
analysis and for In-servlce education. With a greater understanding of the 
nature of computer capabilities on the part of the learning disabilities spe- 
cialist, he could better communicate with computer science specialists. Such 
Interdisciplinary cooperation would promote the tackling of additional problem 
areas . 

The overall purpose of the course Introducing computer to learning 
disabilities specialists was to provide future learning disabilities specialists 
with this essential background. The course was planned for the specific back- 
grounds and needs of the learning disabilities specialists. 
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Th9 specific objectives of the course include tlie following: 



1. To develop an awareness and appreciation among students of what 
Is happening to domputer technology, and to develop on open attitude 
toward compoters,'and their uses, as well as knowledge of their limi- 
tations, j 

2. To develop familiarity with the ways the computer Is being used 
In fields related to learning disabilities. 

3. To develop the abpitv to clearly «nalv2e problems and reduce them 
to form easily handled by the computer. We would also like students 
to be able to adequately evaluate promotional materials put out by 
computer hardware and software manufacturers. 

a) to learn about "systems analysis methods; 

b) to learn about tools such a f liow-charting, PERT, CPM and 
related techniques for diagramming system relationships; 

c) To learn about progranming languages and their uses, plus 
acquiring direct programming experience. 

4. There are some ski I Is we feel are necessary for each student, 
including: 

a) The ability to discern what a "library program does, 
given access to a write-up" or manual, or as a last resort, 
by examining the program itself; 

b) the specific abi lity to use the Statistical Package for the 
Social Sciences (SPSS) to perform various types of analysis, 
or the ability to use the UCLA Bio^dical programs; 

c) the abi lity to write simple programs in FORTRAN or BASIC, 
two of the more commonly available computational languages; 

d) a knowledge of direct- interact* on techniques and experiences 
with Computer-Assisted- Instruction (PLATO/LINGO systems); 

e) a familiarity with time-sharing concepts, costs and benefits; 

f ) thorough knowledge of where to look for reference manuals, 
consultants and other aids to computing. 

5. To encourage and support student work on computer applications to 
the field of learning disabilities and related areas. A number of 
students pursued the computer further, and these individual student 
projects were • supported within the course. These projects are pre- 
sented in the section on Evaluation. 



S Jtffu'atlQn 9f the DIaQnosfic and nitntrai Ta^htnn P ^ ocassi A i>to+hoH 

Training Leanlno nis^^bnt tlas sg^etiiiyj ^y^^ ^ '^'^r 

interactive Computer Simulation of Diagnosis and Clinical-Teaching Processes 

^ describes the development of computer prograns designed to 

prov de students with an Interactive simulafed experience Sf the dl^nofu and 
«i lif^i" .fi*"^^'"^^?®^- "^^^ programs were developed during thrfirst year 
' T"^""^- simulations were incorporated aTpart of ongoing courses 

Learning Disabilities program at Northwestern University during the 
second year of the project. ^ 

^ computer programs were designed to simulate the actual 

conditions of the Diagnostic Clinic at Northwestern University, the parameters 
were developed In a general way so that they could be easl ly changed to fit 
conditions, of other diagnostic settings. For example, while the program sim- 
ulates the Learning Disabilities Diagnostic Clinic at Northwestern University. 
*'^!r!.*^*''^Il®" attend the clinic for about three hours in the morning and an 
additional two hours In the afternoon (a total of five hours for the day), 
these time limits can be easl ly changed to meet other clinic conditions. 

«Sr^)(nniUfy^°!J^'' J, '^"^^ ''""^^^ reports, and other assessment data 

was inputted Into this program a specific user may wish to substitute or add 
other Informational data Into the simulation. The program was written so that 
such data can be readl ly added. 

The operational simulation Is designed to provide additional experience 
in the making of a diagnosis during the training period; It Is not Intended 
to be a substitute for either the teaching of the concepts of making a diagnosis 
in a formal course or for the experience of working with real chl Idren In a 
clinic or practlcum course. 

The following computer simulations will be discussed: I) Simulation 
of the Diagnosis Process-Batch Mode; 2) Simulation of the Diagnosis Process- 
Shared-Tlme; 3) Simulation of the Clinical-Teaching Process. 

Sijwu I at I on of a D t ao nos i s i Batch Process I 

The operational simulation U planned for use as an Integral pai t of a 
graduate course in Diagnosis of Learning Disabilities to enable students to 
5^®*^! ??/^ decisions related to the diagnosis of children with learning 
disabilities. The diagnosis can be accomplished during scheduled class periods 
The "computer" child "attends" the clinic for the same length of time that 
children actually do attend the diagnostic clinic at Northwestern University and 
he IS subject to similar tests, reports, and observations. The clinic staff 
(students participating In the simulated session) actually meet to plan, to 
develop hypotheses, to make decisions, to develop a diagnosis, and to recom- 
mend teaching procedures. 

The computer program stores in computer memory extensive Information on 
a specif Ic child who is being diagnosed. Diagnostic teams, consisting of about 
five student staff members, make a series of decisions concerning the simulated 
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case. Diagnostic decision-malting requires the specialists to arrive at decisions 
concerning tlie case history, observations, and 'tests to be given and interpreted. 



Realistically, certain constraints limit data collection within any 
organizational setting, and these constraints affect decisions. Constraints 
Include variables such as time, money, and fad lltles. Some of these constraints 
are built Into the simulation program. For example, the scarce resource is 
time; each reque<it or decision comes at a cost' of time. If Silent R> 3adinQ Test A 
Is given in the morning session, the computer checks to find how long this parti- 
cular test talces to administer and if sufflcierit time remains In the d'agrtostlc 
session to give It. Either the score and other pertinent related information 
is given in the print-out or the computer message in the print-out Informs the 
diagnostic team that the time remaining Is insufficient to administer that test. 
The computer, then, checlcs to find if another test requested by the team could 
be given in the remaining time. If not, the simulated child goes to lunch. 

The teams participating In the computer simulation meet for several 
staffing sessions to make diagnostic decisions. A computer print-out based on 
their decisions is given to each member of the team at the following slimilated 
staffing session. The routine of staffing sessions and computer print-outs is 
diagrammed In the flow-chart shown in Figure i. There are four staffing sessions: 
(i) pre-staff Ing; (2) noon-staffing; (3) post-staffing; and (4) a concluding 
session. 



Staoas of the Diagnosis Training Session 

Decision \i Simulated Pre-sfaffinQ . In the actual Diagnostic Clinic at North- 
western University the staff meets to plan the diagnosis several days before the 
child Is scheduled to come to the clinic. Information gathered about the child 
Is reviewed and decisions about needed information are made: diagnostic infor^ 
mation Includes informal and formal tests, reports from other professionals who 
have worked with 1^e clii Id, reports on behavioral characteristics, parent' inter- 
view information, etc. The morning diagnostic session is carefully planned. 
Similarly, at the simulated pre-staff ing, the team receives preliminary In- 
formation about the childn and the team decides what further diagnostic data is 
needed. The team can obtain scores from a large variety of tests, either total 
scores or subtest scores, in addition, medical reports, teacher behavior reports, 
case history data, speech and language reports can be obtained. Each piece of 
information, however, is rjed to a realistic tin^ constraint. Since the morning 
diagnostic session is schedt^led for the simulated time period of 9:06 a.m. to 
12:00 noon, the computer releases only three hours of diagnostic information to 
a team. \ 



The pre-staff ing thus consists of planning tnat morning diagnostic session 
wisely. Each member of the team receives preliminary information on the child; 
In addition, he receives a list of\the various kinds of diagnostic information 
he can obtain. Charr I in the Appeipdix (d. A-I-4) shows 159 units of evaluation 
Information on one child. Although each team is diagnosing the same simulated 
child, each iem receives different Information because each reaches different 
diagnostic decisions regarding the information needed. The Decision I Chart in 




Figure I. 



FLOWCHART OF SIMOLATIOW OF THE DIAGNOSIS PROCRSS 



CLASSROOM 



COMPUTER 



Pre- staffing 
Decision I 



Noon- staffing 
Decision 2 



Posc-ttafflng 

Decision 3 



Concluding ' 
Discussion 
TeafRing Plans 




I diagaoaes I 
A Program DIACNOsi 




Y Evaluation \ 

I °£elfif64g8 I 

V Program TEACH J 
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the Appendix (p. shows the form used to record the staff decisions at the 

pre-staf f ing. In the batch process iiig method, these decisions are key-punchocJ 
and the deck is submitted for processing. 

Qecisi on 2: Simulated Noon-^SI c^' flno . !n the actual Diagnostic Clinic at North-- 
western University, the child goes for lunch from 12:00 noon to 1:00, Duriny 
this period, the diagnostic staff discusses the observations, scores, case history 
reports and other findings gathered during the morning. The staff attempts 
to organize these findings so that decisions lead to an efficient and useful 
pfternoon diagnostic session. In a similar manner, at the simulated noon staffing 
each member of the team receives a computer print-out of the result:^ of the mornini 
decisions which enables him to plan for two hours of additional diagnostic examina- 
tions (1:00 to 3:00 p.m.). (See sample print-out for Decision I in the Appendix, 
p. A-6,7). 

At the noon--staff ing, the team begins to develop a hypothesis concerning 
the child^s problem and decides on the information needed to test or substantiate 
the working hypothesis. The Decision 2 Chart (Appendix p. A-8^ shows the form 
used by the team to indicate the noon-staffing decisions, i n the batch processing 
method \he team decisions are keypunched and the deck is submitted for process inq. 

Decisi on_3L Po st-Staf f i no . In the actual clinic at Northwestern University 

the staff meets at the end of the day to pull together the findings of the 
diagnosis, to formulate an analysis of the chi ld*s problem, to plan reports and 
to make referrals, and to develop appropriate teaching plans. This information 
is also discussed with the parents. Similarly, at the simulated post-staffing 
the teams evaluate the information obtaineo during the simulated sessions and 
develop a series of diagnostic decisions. rhe*3c include decisions such as 
determining whether the child has a disability, his level of development, his 
areas of strengths and weaknesses, further referrals needed, and recommended 
teaching procedures. 

At the post-staffing session, each member of the team receives a computer 
print-out giving the information obtained during the afterooon diagnostic cession 
(see Sample rint-out. Decision 2, Appendix p. A-9>. Each team now has five 
hours of diagnostic information to use in the formulation of a diagnor. is. L acfi 
team develops a diagnosis of the simulated child and answers thirteen quer.tioni, 
which are shown on the Decision 3 Chart (Appendix, p. A-'IO,ir. Tho. deci^.ionr. 
are keypunched and the job deck submitted. 

DeciS'on 4: Cone I udi ng Session , !n the actual clinic, the case is discussed 
in retrospect. Reports are written and follow-up discussions are held with 
school personnel and other professionals. In the simulated concluding '^taftiruj 
each member of the class receives a print-out showing the decisions made by all 
the participating teams (see Sample rint-out for Docif.ion Appendix^ p. Ai;-M. 
:iuring this class discussion, students have the opportunity to nuestion tho 
jiagnosis made by other teams and they nay be asked to explain the rationule fo' 
decisions made oy fheir teams. Ihe diagnoses! made by the various toan-*^ or*j 
compai^ed. ' 

A Second part of the concluding sessions involvui: the miking ot toicfunf 
decisions. All work thus far has been conducted team; however, 3+ ^hio 
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stage students Individually make decisions concerning appropriate teaching 

^II^kI^^ t ""^J '? ^^^^ ^^""^ diagnosing as a team. For each teaching 

technique, students decide whether they would or would not use the specific 
method in question, fn addition, they specify the reason for their choice. 
The answers are keypunched and the job deck submitted. Their responses are 
compared to tne decisions made by a Delphi Group, a group of staff and faculty 
responsible for the diagnostic and teaching clinics at Northwestern University. . 
Each student receives a print-out showing his overall i,core, as well as sub- 
scores n seven different areas of teaching: visual processing, auditory 
processing, reading, motor, cognitive skills and arithmoMc, language and speech, 
and behavior. Decision 4 Chart (Appendix, p. AI7-I9) shows the form used for 

aSLJ^® teaching decisions. Sample i rint-out for Dot |..lons 4 (Appendix, 
p» A20-2I) shows a results of Decision 4 received by onu • tudent and output 
showing the performance of the entire class. 

.Computer Progryns _Qeve^ed for the Batch fVocessjna 
Diagnosi s Simulated J ra i nlnq Session 

All computer programs for the Hatch Processing Uiagnosio Simulation were 
written m FORTRAN IV. Four different computer programs are usud They are: 

1. CREATE, creates random access file for proyrain i. IMCASE. 

2. SIMCASF, Decision I and Decision 2 (i re-i.laf f ing and Noon staffinq). 

3. DIAGNOS, Decision 3 (Post-staf f ing j . 

4. TEACH, Decision 4 (Concluding staffing). 

Each pf these programs is discussed below. 

C^tML and.i..|MCASl. ^^^^^^ programs are used for Dec i.. I on I and Decision 2,' 
the pre-yfafMny cind noon '..l.jffincj sessions. A nuinboi of different cases have 
been developuJ, e.ich .-f which ,b de'.igned lo rc;.ret.ei.l u Jifferont type of 
learnin.j .Jif.il.i I Hy . iht.- ..re. wett; (Juvoloped trofii ..rtij.il cjbt-- of children 
who havu cone.- IfiroiMjh I tu.- . lii.jc jt Ik.t »hw. sluri. Ilnivut ily. Ihwy dru: 

i . ' IM' /V^.l I. 

1 tC • •! I. IMf AM ■. 
Artliui S iitu .iM I 

The dato nulsiiKj up h c..,i.<.' ii. i.hown \u I ho ^ppundix (pp. 'V-l-l-S / 1 . 

4 

IhtJ IMCA1.L prcjcdiii .v.jb .k-vo lopo.J iff Iwo vfi ion. . Vur'^loii I Ubes 
FORTRAN ARRAY'.; voision . u: 3 diroft d( cc-si. f i lo ,11. J Ihc ••i|/\ir pro.M .im. 
Each verLion is described below. 

Version I. ihis program was written in FORFRAN IV, jnd is shown in 
PROGRAM I, page A22-24. The program performs the following operations: 

1. Reads the pertinent information regarding the child under study 
from the data cards. 

2. Reads the analytic test names and the chi Id's grade or year 
performance on each of these tests from data cards. 

3. Reads descriptive information regarding the diagnostic teams 
involved in the analysis from data cards. 
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4. Prints the child's test results for those tests requested by each 
diagnostic team. Only tt^e results from those tests whfch can be ad- 
ministered in a session of 120 minutes or 180 minutes are listed. 
The message, "There is too little time to administer Test 2" appears 
for those tests which take more time to administer than remains in the 
diagnostic session. 

Version 2 . Certain difficulties were discovered In using Version I of 
the SiMCASE program. 

AM test names and performance information were contained in main-memory 
and a double-dimensioned FORTRAN array. A fixed amount of core was used for 
each test, no matter what the length of the description. The description of each 
subtest, which could be giyen both individually as a subtest or as a part of an 
entire test battery, was repeated in the main array. (For example, the Frostig 
Eye-Motor Coordination coul(d be given separately and/or could be given as part 
of the entire Frostig Developmental Test of Visual Perception.) Therefore, the 
Frostig Eye-I^tor Coordlnaljlon test was repeated twice in the original version. 
This required that an excessive amount of main-memory be allocated to the pro- 
gram whenever It was run at Northwes torn on the CDC 6400 Computer. Programs with 
such large core requirements can only be run in the evenings, which makes the 
turn-around time unnecessarily long. 

To eliminate this problem, the program was revised; the new version 
placed the descriptive information on direct access (random) file to eliminate 
any duplication of information. This random file Is catalogued as a permanent 
system f 1 le and therefore can be used often and need not be created each time 
the diagnostic program is run. This revision cuts the core requirement of the 
program to a reasonable level. 

The new version also makes the amount of time allocated to a diagnostic 
session a variable which can be read in at the time the program is run. in the 
original program, two standard periods were included, 180 minutes and 120 
minutes. This change permits flexibility in the diagnostic time period so that 
the session may last any length of time specified. 

Version 2, therefore, was rewritten as two programs. The first program 
is CREATE and does the following: 

1. Creates a random file of analytic test names and performance 
information from data cards. 

2. Catalogs this f I le as a permanent f 1 le In the system. 

The second program is SIMCASE and is similar to Version I. The differences 
include: 

1. The number of minutes allotted to a diagnostic session is variable 
and is read in from a data card. 

2. A direct access file is searched to find the diagnostic information 
requested by each diagnostic team. 
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The computer programs for both Version I and version 7 r^* +ts^ At 
progran, as well as several computer prl^t-i^'re" ,!?^'??.^ dl^^s^i* 
decision,, are shown in the appendix. CREATE (pp. A25-26); SIMC^™ ?p?^7-M). 

""OUTRAN IV compiles the responses 
l!rI^TJlT f questions made by each team, it provides a print-out of the 
deeis one to each question by all teams for each member of the c ms This 

«H^s te'^'^^ht.'r^ Class discuss ionr;hrdI^nSie1';adI''iy the 

various teams. This program Is shown in the Appendix (pp. AH-34). 

^f^; cIks ''^o^.^^l''*!'^^! ^f^'-S 'toclsions made by various members 
OT rne Class, comparing an ind vidua 's re?Donses to thoso at +hft ^h^i,. ^JJZ 

of the Class and to the Delphi Group -s.^liTr^^erralrlS^ ^8?.^^^' 
faculty responsible for the clinics and clinical teach i™. F^S^'^t?e fl^Z 
decisions made by the Delphi Group, a weighting system wa^ de^oped th^ 

cZ-lu sSrI rnspc^. ,n addit?^ lo an 

oyer-aii score, the teaching questions were d vided into seven cateoorias. 
visual processing, auditory processing, speech and langua^r^^S^! ^^ntilve- 
arithmetic. reading and behavior, in this way the stude^ re^Ss SST Irti! 

?Je'^pe^dl^ TMIT. '''^ ^^<^r^^^^%rTj.Vl 

Each of the four programs described above is written in FORTRAN IV. 
2. i.i.mulatlcn of tha Diagnosis: Sh^f rgd-time Process, ff^i n^p) 

The "batch processing" simulation requres separate compu-ter-runs for 
each stage. The participants decide on tests fSr the moTnln^^Ss^on 
(for examp e), then these choices are entered for processir^ Sy the^puter 
program. At Northwestern, processing takes from ten minutes t^ one SSJ^^de- 
pending upon time of day and the number of students using the compule^ The 
transferrabi ity of such a program to universities where this "t^?n-^riind" 
wi^hZ^^S"'^^ ^'"^ ""S"^^ --equlre more time for one simulated step. 

We have gotten around some of these problems by creating an "interactive" 
simulation of the diagnosis procedure. inreracTlve 

The interactive simulation must perform several tasks the "batch" 
simulation need not deal with. (I) it must be easy to use, since there will 
be no programmer or instructor available to help when the students don't under- 



De phi Is a technique for pooling the opinions of "experts" throuch several 
cycles of revision and comment by participants in the group. Thi^ technique 
has recently evolved Into something called Delphi-conferencing, n which the 
computer takes the role of Information-storage device and moderator for the 
conferences. We have not used this technique In this study, but the name 
Implies the ratings represent a pooling of the opinions of "experts" 
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stand instructions, (2) It must allow the student to learn about individual tests, 
their scores, functions and interpretations, and (3) it must record information 
the teacher needs to evaluate the students' performances and direct them toward 
better techniques. 

These goals are f z\ lltated by writing the program for the CA! system 
on our CDC 6400 computer. Each student can call the computer from the portable 
data-terminal. The simulation program is accessed by neone; the student needs 
no computer "system" knowledge. Once it is operating. It gives full instructions 
on Its use, plus a sample run. If the student requests one. Whenever the stu- 
dent :ias trouble, he asks the computer for help. The computer will either 
answer questions, about the program's functioning, or answer questions about 
specific tests from the list of available reports. The recording of information 
for the teacher Is semi-automatic. The enclosed results (Appendix pp. A57-6I) 
of student runs were produced by that recording facility. Statistics can be 
developed from these^records to show the diagnostic process in more detail. 

How the Simulation Works 

Information about a number of simulated children (Harvey, Sally, George, 
etc.) Is stored In the computer, along with a single copy of the interactive 
program. Any number of students may access the program at- one time; and a number 
of them may be using the same chl Id. Recording of student data takes place 
Independently for each student. The student calls the regular Computer-Ass I sted- 
instruction system from a regular telephone, using the computer-terminal provided. 
They tell the system that they wish to use the Diagnostic Simulation, and then 
tell It which child Is to be examined. Normally the student examines only one 
child at a time, formulating a final diagnosis before going on to another case. 
A morning session (or three hours) and an afternoon session (two hours) are 
provided automatically. Short breaks are taken occasionally when the child 
needs to take a drink, or when the phone rings. The student selects the test 
to be given, and tells the computer, either by typing the number of that test 
(from a mimeographed list provided) or by typing its name. The computer has a 
list of names it can search, and the system makes it possible to check for 
misspellings and "close" matches, then retrieve the proper test or report for 
the student. The computer responds by typing the child's test-score (for either 
a single test or a whole battery of tests) or a report, as requested. If time 
is not aval lah le, the computer tells the student to select another test. When 
results are received (usually In about 3 seconds), the clock starts again; time 
for the test is subtracted, and the clock runs while the student decides which* 
test to use next. In tests run recently we found that the simulated day (5 
hours) takes about li hours at the computer-terminal, and costs about $1.50 
Including phone and "connect" charges assessed for using groups of students from 
two to five; this promotes discussion of the case under consideration and allows 
the students to gain from the same kind of interaction they will experience in 
the clinic. Thus, costs of the simulation can run from $.30 to $.75 per student. 
Because the entire interaction Is recorded on the computer for later analysis, 
each student can also receive a printed copy of the sesGlon when he next comes 
to class. 
"•J 

A student may do the morning session altogether, then hold his position 
(a function of the CAI system does this for him) and do the afternoon session 
at some later time. Or a session may be interrupted and resumed later on. 
This allows the student to do any required library work before requesting more 



13 



tests. We view the simulation as a part of the learning process, and though we 
try to simulate the clir'cal situation as closely as possible, we feel we must 
allow each student some time to get outside iolformatlon where required. 

> 

One advantage of having an on-line. Interactive simulation. Is that we 
are not limited to classroom situations. The data-terminal, being portable, 
can be carried anywhere a telephone Is available. We can use our simulation in 
Qiass, at the clinic (during spare mor?>cnts), at the computing center, or at a 
teacher-training session. We believe this will make It easier for summer and 
nighl-school students to gain diagnostic experience, also. 



3. CI In lea I -Teaching Simulation . » 

The clinical-teaching simulation was designed to give a prospective learn I 
disabilities specialist the opportunity to make cl in lea I -teaching decision. 
By interacting with a computer, he receives feedback to Indicate the effective- 
ness of his teaching decisions. 

IT) this context, cl Inica I -teaching means the tailoring of [earning 
experiences to the unique needs of a particular child. The Initial diagnosis 
is a means of obtaining preliminary Information, but diagnosis should nof stop 
when treatment begins, A continuous and integrated diagnosis and treatment pro- 
cess becomes the essence. of clinical-teaching. The clinical teacher modifies 
the teaching procedures and plans as new needs become apparent. Clinical 
^teaching is also viewed as a test-teach-test process with the teacher skill- 
fully alternating his role between teacher and Tester. First the child Is 
tested; a unit of work based on the resulting Information Is then taught to the 
Chi Id and he again Is tested to determine what he has In fact learned. If the 
Chi Id passes the test, the clinical, teacher Is Informed that the teaching has 
been successful; and he plans the next stage of learning, if the child falls 
the test, analysis of why he has failed Is valuable for subsequent teaching. 
Clinical teaching differs from regular teaching because It Is planned for an 
individual child rather than for an entire class; for an atypical child rather 
than for the mythical average chl Id. it is'continuous In that each response 
to a teaching or testing situation gives additional clues about the child, 
which provide guidelines for subsequent teaching decisions. 

Several models of clinical-teaching have been suggested (Cha^fant, 
et al, 1970; McCarthy, et at, 1970; Schwartz^ 1971; Robblns and others 1969; 
Adelman, 1971; Reynolds and Ba low, 1972; Sabatino, 1968, 1971). 

An important aspect of clinical-teaching Is the skill of Interpreting 
.feedback Information and the need for continuous decision-making. The clinical 
teacher needs the following competencies: 

Understanding the child. Be able to specify how a particular child 
functions — the things he oan do and those he cannot do, his areas of strengths 
and weaknesses, his developnental levels as they effect schooT subjects. 

2. Understanding the task. Know the process of task development and 
the components needed to perform specific ski Ms. 
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3. Be < ate the task t o the c hij^. Use data gathered from both tests 
and observation on information behavior in teaching to bring about improvement in 
the chi Id's performance. 

4» Mal<e approp ri ate decision . t3e able to make appropriate decisions 
using this information to bring about improvement in the child, 

JM Clinical-Teaching Model 

The diagram, shown on the following page, represents the underlying model 
of clinical tyaching used to program the computer simulation. The scores on 
typical tests are placed in the computer to create a simulated learning dis- 
abillties child. For each portion of a simulated clinical-teaching lesson, the 
student makes a lesson plan and can decide to either (a) administer a test to 
find out something about the child, or (b) teaching something, using one of 
many possible teaching methods* The time spent on a test Is pre-determi ned, 
while the time spent on a teaching technique is determined by the student. 
If a test is given, the compjter program checks to see how much time is left in 
a simulated one-hour period (the actual time available in a single session with 
a child in the clinic), if a teaching method is selected, the appropriate time 
is deducted and the decision enters the "effects" calculations. As a result, 
depending upon the present status of the child and the method selected, the child's 
test scores and behavior index may be changed, either positivoly or negatively. 
The behavior change (index) is printed at each step, but the test score chants 
are not known unless the student decides to give the appropriate test (which 
takes more time, of course). 

The "effects" calculations are the heart of the simulation program. 
It consists of a number of postulated connections between teaching methods and 
scores. The effect of a given teaching method is determined by the child' 
scores, but in addition, it is affected by the techniques used previously in 
the case. 

A stud&nt proceeds through the simulation as outlined below. He sees 
final results only after twenty simulated hours, which may require 3 week or 
more of sessions on the computer (doing two hours' time a day). The student 
may investigate alternative teaching methods in the program's tutorial mod&. 

JY .s simulation is planned to be equivalent to twenty hoars of clinical- 
teaching; two one-hour sessions per week for a 10 week quarter. This is roughly 
similar to the time periods cf the clinical-teaching clinic at Northwestern 
University. At the end of that period of time students can judge their clinical 
teaching decision skills by noting the amount of improvement the chi Id has made 
in academic areas. The experience can simulate a ten-week period of time that 
can be completed in about one hour of real time, A number of assumptions about 
relationships and functions gathered from the research literature are used in 
building this simulation, and these underlying assumptions are presented to the 
user. Users' responses will be stored on tape and these responses will bo used 
t-o change, revise, and modify the program, 

A sample of the output of the cl in ica I -teaching simulation is shown 
at the end of this section. 
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LEARNING DISABILITIES CLINICAL-TEACHING MODEL 
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DevaloDinent of the CI intcal-TaachinQ Simulation 



In the development of the clinical -teaching simulation, a number of 
problems were encountered. These problems and subsequent decisions are briefly 
described below. 

"General" Mo dal of Learning Disabilities or a "Specific" Model. ^ 

The developers initially attempted to devise a generalized clinical- 
teaching model for the simulation that would handle a variety of children with 
learning disabilities problems. The complexity of such a system soon became 
apparent, and this led the way for a decision that a more feasible initial 
model would he one that could carefully analyze and monitor the progress of a 
single child with one specific type of learning disaiblllty. Tony war* selected 
as the specific case for intensive work. Tony had a severe auditory perception 
problem which affected reading, spelling, and writing, as well as certain other 
related areas of learning, it was determined that each additional type of a 
specific learning disabi lity. would thereby require separate program development. 
It is hoped that eventually a "generalized" system can be developed — once a 
number of specific models are developed. 

The Postu rated M odel of Learning Disabilities. 

A second decision concerned the underlying assumption of the learning 
disabi I i ties model to be used." The program developers concluded that a 
"Teaching to the Deficits Model" would be easiest to program initially. The 
franework tor successful clinical-teaching was to first determine that child's 
areas of strengths and weaknesses; then to work on areas of dpfi cits— starting 
with the lowest area. Improvement in this area became prerequisite for building 
the next area of deficit in thp hierarchy. The decision that a "Teaching to 
the Deficits Model" was assumed in the simulation was made known to the user. 

A hierarchy of needed skills for Tony was determined. Several alternative 
pathways for reaching the top of the hierarchy were planned. Each level of 
achievement was dependent upon Improvement at the preceding level. To illustrate 
this hierarchy, Tony's severe deficit in auditory perception had to be built 
up to a certain level of performance before the deficit in phonics could be 
attacked. Areas of integrities were not included in this hierarchy. The user 
was told that task of the clinical-teacher in the simulation was to determine 
the hierarchy of skills that needed improvement. 

The Tr I Qoer and Booster concepts wero bui It in the hierarchy model. The 
assumption here was that within the hierarchy a prerequisite area had to build 
to a minimum level of proficiency before work in the next level would be ef- 
fective. This is referred to as the "triger" concept as it triggered possible 
improvement in the next area in the hierarchy. However, before maximum growth 
in the next level could be attained, a still greater level of proficiency had 
to be reached In the prerequisite area. This was referred to as the "booster" 
concept. 

The Behavio r ' ndex was created because test scores are insensitive to 
small amounts of Improvement. An index was needed that would be sensitive to 
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hnl ^^st^as appropriate for the child. Clinicians were queried as to 

how they W when the child was improving in a clinical-teaching situation 
They responded that they noted the child's behavior Improved he was mo?e* 

"b«h«vIor ThhI " i observations were lumped together Into a number called a 
behay.or index As appropriate teaching strategies were used, the chl Id's 
behav.or .ndex Improved. Testing did not atfect the behavior i^de" only 
tioS?"" Jn?f Tn^: k'H* developers postulated that a "perfect behavior ias 
«!^Snn»* ^ I! ^"""^ ''^V learning disability his Initial behavior was set 
at '500 With appropriate and efficient teaching It is possible to raise 

cT^nlLl'^e^cMno'^ sessions of I iL late d 

. UPqth of th9 Simulation . The p!an of the simulation was to simulate the 
chn.cal-teaching practlcum at Northwestern University. This practicjm lasV 
for one academic quarter ' 10 weeks) and the child receives instruction for a 

oa"* ^^I!'" +«o times per week. Therefore, in one quarter the child 
receives 20 one-hour cl i nical-teachi rg sessions. The computer program was set 

"'^''1' /^^^ ""^'^ Simulated teach??g cou?d be 

completed In about one hour of real time. « « 

Tests, Teac htnfl^->d Per formance Levels . At each session the clinical- 
teacher could decide to laasH or tss±. initial performance scores in 17 
different areas were determined by the program developers. The user of the 

! ""frV* 1^^ s^^^-^s had to determine performance 

levels through astute teaching and testing. 

. Pgt^nntniPq Quantitative Relationsh^^ c;. a number of relationships 
crucial to the simulation had to be detarmined by the program developers. One 
wes the relationship between time spent teaching an activity and improvement 
in performance. Another relationship between improvement in performance and 
improvement m the behavior index had to be determined. By reviewing the 
literature on learning disabilities remediation programs that reported pre 
nllf«?^?r^®^^ ^'^''^l over a similar period of time, the developers determined 
possible improvement m the various areas over a ten-week session. These 
scores provided maximum improvement in performance scores. 

References for CI inica |>Teachi no Simulation 

Adelman, Howard S. "Learning Problems: A Sequential and Hierarchlal Approach 
to Identification and Corrections: Part II," Academic Tharapv vi. 3 
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Chalfant, James, et. al., "An Enactive Method for Developing independent 
Judgment in Learning Disabilities Trainees," Advancad institute for 
Leedership Personnel in Laarnino ni sabHities- Final Ranor-f , No. 
OEG-0- 12 1013-302 1 (031). Department of Special Education, University of 
Arizona, Bureau of Education for the Handicapped, Unit on Learning 
Disabilities, U.S. Office of Education, 1970, p. 32. 
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The Pest on and Implementation of the CI inica^ S Itnu latlon 

A general algorithm has been developed to simulate the "Teaching to 
the Deficits" model incorporating a hierarchy of skills to control development. 
Sixteen methods or skills were selected as skills pertinent to development. 
The clinical teacher (user of the simulation) can teach or test these skill 
areas and base his decisions on the computer-gerereted feedback. Initial and 
final test scores were then estimated from reported research in the literature. 
The final test scores represent scores achievable only under perfect conditions. 
These scores provide boundary values for the mathematical solution of the model. 

The behavior index is considered to be a function of the teaching done 
and Is therefore a function of the test scores. Each method has a designated 
behavior index contribution associated with it: teaching the proper method at 
the proper point in the simu lation wh 1 1 produce an increase in the behavior 
Index. Improper teaching will produce no change in the behavior index. 

Booster and trigger concepts were used to control development through 
the simulation and to provide a simple methodology of describing complicated 
I nterrelationshipr. between various teaching methods and their application 
to the specific case, it Is an impossible task to describe in detail how each 
of dcsens of possible teaching combinations could affect the test scores and 
behavior index. Booster and trigger concepts provide a simple and adequate 
method of describing the situation. 

•rigger methods define the hierarchy of skills needed to fulfill the 
simulation. If the hierarchy of skills were depicted in tree-form, each 
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iiode would be a trigger — you may progress further down the tree if and' only 
.f you have spent enough time on skills found higher in the tree. A typical 
hierarchy of skills appears on the next page. Notice that each branch is not 
un.que - some branches join together further down the tree. Furthermore, 
Ski lis appear more than once In a given paih down the tree, and progress 

P^^'^'^ the tree. The trigger concept eliminates 
the need to worry about exact positions in the system. Progress on a given 
method merely depends on progress already made on other methods. 

4. ^|®'",n»+hods control the rate of progress made through the simulation. 
Boosters help insure that prerequisite methods have been taught adequately. 
They provide the LD specialist a means of describing development in one skill 
in terms of other prerequisite skills. 

A simple mathematical model has been developed to describe the simulation 
•n terms of boosters and triggers. Two equations are solved each time teaching 
IS Simulated. First, a new test scores is computed: 

S = Sq + T S(t) B 

where Sq. Is the initial test scores. 

T is the trigger and is either zero or one. 

S(t) is the new test score due to teaching t additional minutes. 

8 is the booster factor and ranges between zero and one. 

Knowing the new test score, the behavior index contribution is computed: 

Bl f BIq + Bl (S) 

where Bl is the behavior index contribution. 

BIq is the 'initial behavior index contribution. 

BKS) Is the new behavior index contribution due to the new test score. 



This model Is general in the sense that it Is composed of functions 
The trigger is a function of the method being taught and of related methods 
already taught. The test score is a function of the time already spent on the 
method taught as well as the additional time being added. The booster is a 
functit>n of other test scores. These functions are arbitrary, but must be 
selected to satisfy the boundary conditions of the simulation. 

The current simulation uses linear functions in all of its calculations. 
Simple list-processing techniques are employed in the trigger and booster 
evaluations. Since test scores result from the product of a series of linear 
functions they are fairly sensitive to teaching technipues. in actual appli- 
cation. Improper teaching is quite obvious — no behavior index change occurs. 
Proper teaching is usually rewarded with a generous boost of the behavior index. 
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TASK SYSTEM ANALYSIS 
Tony S. 



EXPRESSIVE 
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START 



T 



4 AUDITORY 
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I 



PHONICS 



i 
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LANGUAGE 
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SPELLING 
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SILENT 
READING 



WORD 
PROBLEMS 
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SPELLING 



SPELLING 
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BOUNDARY CONDITIONS 
Tony S. 



METHOD 


TIME SPENT 


TEST 
_iNJTIAL 


SCORES 
FINAL 


BEHAVIOR INDEX 
CONTRIBUTION! 


Auditory Perception 


1.5 


5.1 


8.3 


100 


Computation Problems 




10. 1 


10. 1 




Expressive Language 


2.0 


8.6 


10.5 


20 


Eye Training 




11.4 


11.4 




Language Experience 




6.3 


6.3 




Motor Training 




II. 0 


II.O 




Oral Reading 


3.0 


6.3 


10. 1 


60 


Phonics 


3.0 


6.2 


8.9 


90 


Receptive Language 




10.5 


10.5 




Si lant R'l'^HInn 




6.8 


9.8 


90 


Speed Reading 




6.8 


6.8 




Spel ling 


2.5 


6.4 


8.4 


40 


Tachistoscope 




6.8 


6.8 




Visual Perception 




11.2 


11.2 




Word Problems 


2.0 


6.7 


8.7 


40 


Written Expression 


2.0 


6.3 


8.7 


40 


Fu 1 1 IQ Test 




120 


120 






20.0 






500 
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The clinical simulation has beon written in two languages: FORTRAN 
subroutines do the test score calculations. The control program is written in 
LINGO a computer-ai ded-i nstructlon language with strong response-checking 
capabilities. The simple structure of the model is reflected in the low cost 
of using the simulation — less than two dollars for the entire twenty sessions 
in an on-line environment. 
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. APPR0PR1ATE TEACHING 1HPR0VES TONY-S OEKAVI0R INDEX 
- THIS 19 A TEACHING T0 THE DEFICITS N0DEL 
. A SPECIFIC HIERARCHY 0F SKILLS IS ASSUMED 
**4iHEAVY 

Y0U 9H0ULD TRY T0 RAISE THE BEMAVI0R J|2|5j,!5^3t^*'^ 
T0 I000.0 WHILE 0BTAIMIM6 AM 0VERALL irf>R0VEMENT 
IN T0NY-S ACADEMIC SKILLS. 

ASSUME Y0U TEACH T0NY PERFECTLY. 
WHAT IS THE AVERAGE DAILY B.L CHANGE 

T 25 

RIGHT 

«p|i*PARA6 

DIRECT I0NS 

THIS PR0GRAM RE9P0NDS T0Y0UR C0MMAMDS 
TB -TEACH- 0R -TEST-. WHEN Y0U TEACH 
;SnY, Y0U MUST SPECIFY WHAT «TH0D T0 
USE AW) H0W L0N6 T0 USE IT# IN MINUTES. 

«**TEACH 
THE C0MMANDS 

TIACN SPELLING F0R 15 MINUTES 
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msRett ausiNs teaching activities. 

in YfUR OiNNAN» T8 TEACH TBNY 
T 3 

Bion - a 

YIU ntL THIS PPMRAN TS 

A H«TN» MANE- rSR -WCtNAI. WINKR- 0P HINUTES 



TEST SPELLINS ' 

NILL. SIMILATE A SPELLIN6 TEST 

wJHHS^.^SSS*^"'' »tLLIN6>. 

TBSTINS Om N0T EFFECT BEHAVISR* 

■2 IT S0ES SUBTRACT TIME THAT 

emiM BE USES FOR TEACH I N6. 

EACH TEST HAS AN ASSfCIATES 6RADE 

•cm* AND IHAT 8C0RE IS CSIPUTEB 

AND FRINTES WHEN YSU 8I¥E THE TEST CSNHANB. 

HBH WANT THINSS DS YfU INCLUDE 
IN YfUR CSNNAND TS TEST TBNY 
7 1 

lf>SN6. TtfS 
MKIANS4 

Y«l MIST SPECIFY --TEST- -TEST NAHE- 

TEST SC8RES SH0ULD BE USED T0 
VERIFY TBNY-S ACADEHIC DEVEL0PNENT. 

FI^SE RSNEHB ER TH AT 
ALL TEB» BCWS ARE A S E S06H'£S. 

ALiB# 

PLEASE NtTICE THAT THE TESTS AND NETK0DS 
HAVE THE SANE NAHES. 
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rm MILL NAVC h ctteicc fr u mcthmis and it tests 
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N0- NAME 

1 AUDITORY PERCEPTION 
Z CfmPU9ATI0N PROBLEMS 

3 EXPRESSIVE LANGUAGE 

4 EYE TRAININQ 

5 LANO. EXP* APPROACH 

6 MOTOR TRAINING 

7 ORAL READING 
9 PHONICS 

9 RECEPTIVE LANGUAGE 
IQ SILENf READING 
it SPEED READING 
to SPELLING 

13 TACHISTOSCOPE 

14 VISUAL PERCEPTION 

15 WORD PROBLEMS 

i« URITTEN EXPRESSION 
17 PULL 10 TEST 



ABBR TEST LENGTH 
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LEA) 


15 
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iS 


NIN 


C 
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MIN 
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15 


MIN 
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15 


MIN 
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15 


MIN 
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SPR> 


15 
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SP > 


15 
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15 


MIN 
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15 
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15 
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VEX> 


15 


MIN 
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45 


MIN 



TEAR OTP THIS INTRODUCTION FOR LATER REFERENCE 

PRESS THE -RETURN* KEY tMEN YOU ARE READY 
? 



«*«FINAL 

BEMENBER# STRIVE FOR AN OVERALL 
tlO»ROVEMENr IN ACADEMIC SKILLS. 

TYPE -EXPLAIN* NANE- 

FOR AN EXPLANATION OF A METHOD OR TEST. 

CRT USERS CAN. TYPE -LIST- AND 

RECEIVE THE LIST OF NAMES AT ANY TIME. 

IF. YOU HAVE DIFFICULTY USING THIS PROGRAM* 
TYPE -HELP- 



RESPONSES ARE BEING RECORDED *** 

««*SUMMARY 
DAY I 

YOU HAVE 60 MINUTES 
KMAVIOR INDEX IS 500.0 
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Mm f0Mi rtWK emumm 

f TEST* 

iitr • scm ts ti .9 

YiU HAVE 4S NINUTBS LEFT 
t TEST! 

TEST I SetRB IS 5.1 

YIU HAVE 30 NtNUTES LEPT 



t TEACHl 

RSPHIMIE Y0UR C0»«mND 

REPmnSE Y0UR CtHMAND 
T TEACH AP 
^tHVALID CtHHAND 

REPHRASE Y0IIR C0HHAND 
t TEAGH 1 IS MINUTES 
ieTN0D 1 

i«U S»I. IS 9|«»7 
YW RAVE IS HINUTES LEPT 



T TEACl^ 15 HINUTES 
MCTHSS 3 

JS* B.I. IS 919.2 
YtUR TIME IS UP 

«*«SAY2 

YSU ARE OSIHS UELL. 

LETS REVIEU THE CSHNANOSi 

rmT"?ElcH lEhRmb 

m» -TEACH- AND -TEST- 
^i**^ ETHERS 

I2*5vJ2. r"*"*^"* THESE C0NNANDS. 

WR EXAMPLE* YSU CAN TYPE 

-«Uir 9PEU.IN0- 



-••TH0S 3 PER 30 NIHUTES- 
WILL TEAOI EXPRESSIVE LAHSUAI 
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fe YtU 9CE# ••UIZ- IS A SYN8NYN FfR -TCST* 

AND -NETH0D- IS A SYN0NYN F0R -TEACH 

CPi^eSS THE -RETURN- KEY> 
T 

«*«$YNrAX 

-TEACH- C8MHANDS HAVE A SYNTAX* 
YM^ HUST BE CAREPULLt 

•TEACH 30 NIWITES 0P EXPRESSIVE LANGUA6E- 

IS N 0 T THE SAME AS 

•TEACH 30 MINUTES 0P METH0O 3-* 

MiVHEN Y0U USE A METH0D N U M B E R # 
MiIT MUST APPEAR G E P 0 R E THE TINE* 

CPRES8 THE -RETURN- KEY) 
t 

4Xt*0UIZ 

WAT CAUSES THE B«I* T0 CHANS* 
-TESTINO- m -TEACHIN6- 
Y TEACHING 
600D* 

N0« -TEACHING- ONLY* 

«4ii»SUHMARY 
OAT 8 

YOU HAVE 60 MINUTES 
BEHAVIOR INDEX IS &19*8 



ENTEfl YOUR FIRST COMMAND 
? TEST4 

TEST 4 SCARE IS t 1 *4 

YOU HAVE 45 MINUTES LEFT 

COMMAND 

7 TEACH I IS MINUTES 
NSTHOD 1 

leW B*I* IS 533*8 
YOU HAVE 30 MINUTES LEFT 

C8HMAN0 
? TEST 8 

TEST 8 SCORE IS 6*8 

YOU NAVE tS MINUTES LEFT 

COMMAND 

T TEACH 8 tS MINUTES 
ICTHOD 8 

NEW B*I* 10 943*3 
YOUR TIME IS UP 
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-riMI9H TMC tAY WITK PHeNIOS- 
TliK fr T« SIHULATCO DAY. 
TfIwSh ^^^^^ ^ IWrRMUCED. 

CXACTLV* 

A RCNIMDCR— 

TWeWE ARE 3 USEFUL 6LtBAL CSNHANBSi 

-CXPLAIN- 
-LWT- 

«MktUmiARY 
DAY 3 

YIU HAVC «9 NINUTCS 
KNAVIiR INKX IS 543*3 

?t5t7*^ 'IWT CSHNANO 

nsT T scm IS . 4.3 

YW HAVK 4S NINUTBS LEFT 
CMNAND 

» TBAON 1 IS MINUTES 

mtnm 1 

tCtf S*I. IS 8S8;7 
TflSU HAVE 30 MIMITBS UFT 

t TBAON 0 19 NINUTBS 
T NMI 8 
iCM O.I. IS 

YOU KAKV 1$ NINUTBS LEFT 



? fBAOR 7 IS NINUTBS 
METHOD 7 

NBV B«|* IS 972 .8 

VOMR TINE IS UP 



30 



Development and Teaching of a Course in Computer Applications 

in Learning Disabilities 

The course in computer uses in learning disabilities and related 
fields was planned and taught during the course of this project. 
During the first year of the project, the content of the course was 
explored and discussed with a group of students from another course in 
Learning Disabilities who volunteered for a special section in which 
Fortran was taught and a number of related topics were aired* These 
students used the computer at the Vogelback Computing Center to run 
a number of programming assignments # each related to problems which 
might be encountered in Learning Disabilities* A FORTRAN workbook, 
containing information needed to solve these problems, was developed 
during this time. 

The objectives of the course were outlined in the introduction, 
and include 1) development of an awareness and appreciation of com- 
puter technology t 2) development of familiarity with ways the computer 
is being used in fields related tu Learning Disabilities, 3) develop- 
ment of the ability to clearly analyze problems which might be solved 
using the computer, and 4) the attainment of certain skills, discussed 
below. 

It is our belief that the Learning Disabilities specialist does 
not need to know exactly how the computer functions, because few if any 
of those who take our course will ever have to deal with the internal 
functioning of any computer. However, mini -computers are prevalent in 
many fields, and we did fc^l that specialists needed a brief introduc- 
tion to the g eneral functions of the major parts of the computer. For 
that reason, one or two lectures were devoted to explanations of the 
function of the central processor, various memory devices and the ope- 
rating system of the CDC 6400 computer, in a very general Wc^y. The 
discussion could be applied to PDP/8 or other similar laboratory compu- 
ters as well* 

Students participating in the course were introduced to applications 
in two ways. First, a number of lectures were devoted to projects of 
various natures, being carried out at Northwestern. During the summer 
quarter, a number of articles were placed on reserve, to be read by the 
students and discussed in class. These articles were to be reviewed in 
the light of the students' knowledge of the process of systems analysis 
and in the light of their knowledge of the field of Learning Disabilities. 
In addition, as students in the course finished individual projects, which 
were carried out with the help of the instructors, thev were required to 
give short reports during class time, which were discussr.d and analyzed 
by class participants. 

The students were initially introduced to the concept of Systems 
Analysis during the first week of the course. Systems Analysi'* was pro- 
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posed as a tool which was to be used to attack (and seek solutions to) 
any problem not only those which could be solved by computers ?he 
general outline presented to the students included: 

1) determination of the goals or obj ectives to be attained by any 
system under consideration. 

2) criteria for determining i^hether a system is attaining its goals. 
These include concrete (usually quantitative) measures 

3) an analysis of the resources available for building tne system, 
and the constraints which would limit the possible solutions. 

4) the construction of some sort of model for the system. 

5) the review-process, by which a model is tested in order to de- 
termine whether it faithfully represents the "real" system, and can be 
used to test proposed solutions to a problem. 

Each of these points was discussed at some length in class, in con- 
junction with a sample systems analysis (we used the structure of the 
university as the example). Throughout the course, whenever a problem 
was presented for solution, we returned to the Systems Analysis model to 
determine what was to be done. 

Finally, we set specific goals with respect to skills we expected 
each student to have at the end of the ten-week course. These were modi- 
fxed slightly after our initial experience with the winter-quarter course, 
so that the summer quarter goals would be more realistic for the students 
who were teUcing the course. 

^® ^-Phasized "library" programs both quarters. The advantage of a 
library- program is that the specialist needs to do very little program- 
ming the program is already written, and the specialist need only ad- 
:ust the format of his data to fit the program's input formats. During 
the winter-quarter, a number of students explored library programs at 
the Vogelback Computing Center, and used them in projects. 

The largest use of library programs was the SPSS (Statistical Package 
for the Social Sciences), which we used for two weeks each quarter. Each 
student was supplied with data and formatting information, and was required 
to make a number of computer runs to analyze that data. The data consisted 
of test scores for 90 children from the Learning Disabilities clinic (all 
data was anonymous). Because the students had been introduced to formatting 
concepts during the Fortran portion of the course, we were able to concen- 
trate on the other aspects of data-description and analysis. During the 
summer quarter, we changed the approach so that we did not cover Fortran, 
and therefore were required to discuss fonr.atting when we reached the SPSS 
section of the course. We found a widely varying statistical background 
among our students. During the winter quarter, most students had enough 
statistical knowledge to be able to interpret the SPSS output reasonably 
well. However, during the summer, fewer students were acquainted with the 
statistics, and some difficulty was encountered, m a department such as 
ours, where a course which includes statistics is also available, it would 
be reasonable to expect all students to have some knowledge of simple 
statistical techniques before entering the computer course. 
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We found that the experience students had with writing their own 
programs (in BASIC or Portranr during the first half of the course) 
helped them appreciate the concept of library programs, which had already 
been programmed and tested by other people. 

«/ 

Students were also expected to learn to write simple programs in 
the BASIC or Fortran programming languages. Our initial approach to 
this was to first teach Fortran, in class, to all students. This 
was done primarily to show the stude««ts how a programmer would go about 
writing programs to solve specific problems. A Fortran workbook was 
prepared and printed^ and used both illustrate programming techniques, 
and to present problems for solution by the students. Those students 
who were interested in becoming proficient programmers were given a 
separate class in Fortran each week, and those who were more interested 
in specific projects worked with the instructors on those projects 
during the same time each week. In this way we were able to tailor 
the ci>n tent of the course to the needs of the individual students. 

During the winter quarter, we emphasized Fortran. By the time of. 
the summer quarter, however, the Vogelback Computing Center had adver- 
tized the availability of BASIC language on the CDC 6400, and we took 
advantage of this, using the computer terminals provided by our project 
and by the department in the new communicative disorders building. We 
concentrated on BASIC to the exclusion of Fortran during that quarter. 
Some of the comments we got at the end of the winter quarter indicated 
that students would have been happier gaining complete proficiency in 
a single language than gaining just a smattering of knowledge about 
two languages. During the jummer quarter our students learned about 
BASIC using a workbook developed specifically for that purpose. The 
problems used in this workbook were similar to those in the Fortran 
workbook, and the content of each was related to specific problems 
from learning disbilities. The decision about the type of programming 
language to teach will vary from institution to institution, and our 
decision to use BASIC should not be taken as the last ^•'ord^ This was 
our choice because of its ease of use (it runs directly from a time- 
shared editor program) and because it is a simple language to learn. 
It contains statements or commands which represent all of the basic 
processing operations a computer can perform. Bif^SIC will also be 
available to those graduates who work with instit^utions or companies 
which have time-sharing services available to them, which we feel will 
be the case within the next ten years. Fortran was initially used be- 
cause of its wide availability — it is practically the only language 
which has been widely used at Northwestern, and more people know how 
to program in Fortran than in any other languages. Institutions which 
have a large number of mini-computers available might even choose to 
teach an assembly-language, to acquaint students with basic computer 
concepts, and to show them how data-gathering devices would be connected 
to the computer • 
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students were introduced to other interactive languages in the 
course of their projects. One or more lectures were devoted to an ex- 
planation of the PIATO-IV and HYPERTUTOR Computer-Aided-instruction 
systems. A number of students each quarter chose projects xvhich in- 
volved interaction with students or professionals. 

By the time the students finished learning the BASIC language, 
they were quite familiar with time-sharing as viewed by the user of 
the computer system. Time -sharing was explained in conjunction with 
the explanation. of operating systems and computer structure. We 

students were so interested in progranroing itself 
that they felt that these lectures were useless ~ however, we feel 
that every student Should be able to place himself in proper perspec- 
tive with respect to the computer and to time-sharing networks. Our 
goal of helping students understand the costs and benefits of time- 
K»f networks may help them deal with these systems when they must, 
but the student did not see the immediate need for such an introduction. 

By the end of the quarter, each student already Knew where to look 
for more information at Northwestern. During the summer quarter, we 
!^r;;S,^^f/ f.l^^ Vogelback Computing Center, during which we 

introduced some of the people who are available to help with programming 
tasks, we showed the students where manuals and other publications are 
Arii! inH ^ ^ introduction to the indexing scheme. 

At the end of each quarter we introduced them to some of the major com- 
puter manufacturers and time-sharing services. 

,''''''''1^ ''fs by a team, of instructors. Dr. Lerner conduc- 

ted sessions dealing with the simulations developed by this project, and 
discussed problems dealing specifically with learning disabilities. The 
introductxon to programming was handled by Connie Hayes. Jim Schuyler 
presented SPSS and the computer system concepts. In addition, another 
staff member. Dr. Phil Freidman, participated in the course, advising 
students and conducting an introduction to SPSS during the summer quarter. 

Students apparently found it difficult to deal with this structure, 
primarily in the area of grading. Though we were Relaxed about grading 
(trying to help the student concentrate on leaminc^, about the computer 
rather than on when the next test would be) . we found that students 
needed a clear cut evaluation system. Working in individual projects 
seemed to be fine for a number of students, but some were worried about 
how well they were doing with respect to the rest of the class, and the 
projects provided little feedback in that area. We would recommend that 
the projects be carried out as we did. but that students be advised in 
advance whether their projects will be graded on amount of work, origi- 
nality, etc. 

The following page contains the course schedule for the summer 
quarter. 



C07 Introduction to Computers in Communicative Disorders • 

ORIENTATION- who we/you are - where are the compu' 

ters and terminals - outline of course- questions 

(JL) Systems Analysis - do an anal, as homework 

(JL/JS) Discussion of analyses ^ 

(CH) Flowcharts 

(JS) Intro to facilities at Vogelback Computing Ctr. 
cards, keypunching, terminals, submitting jobs, 
consultants, ref. manuals, library, etc. 

(CH) BASIC - flowcharting a problem in preparation 
for programming on the computer 

(JS) How to run programs on-line. Editing. This is 
the first LA!> session. V**"^!^! 

(CH) BASIC programming 

-( GB^ sesslon - open from 10 to noon. 

(CH) BASIC programming continues. 

f -^^^oT QUIZ 

(JS) Operating systems and library programs. How 
they all commnmicate and fit together. 

(CH) SPSS - Intro, to necessary statistics - typical 

outputs for various procedures. 
(CH/JS) Formats 

Discussion of SPSS procedures and how to specify 
an analysis. 

(*^S) JS^Kther discussion and assignment to be made. 
I --CLA^at Vogelback - working on SPSS assignment. 
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(JL) CIJNSXM & Harvey simulations in Learning Dis. 

C»i^*»w<l f 3 F (JL) ^® - run CLINSIM.- wso 

( JL) (^3)^*run Harvey or other simulations. 
(WG) DCB/lecture - L.D. Materials file demonstration 
(CHI presentation & analysis of an article or case 
(JS) Computer Aided Instruction - PLATO slideshow 

Digital /ana log conversion - control of experiments 

Discussion of articles on reserve. 

( 

( ) 



REQUIRED: (by end of quarter) short (perhaps 3 pages) description 
of a real problem including analysis, background, plan of attack 
a flowchart of the system and solutions and perhaps a short prog- 
ram Illustrating parti al solutions. _ 

ErJc Couioie'ViMes 2-13^ 
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We found during the orientation that students generally knew nothing 
about computers when they began the course. Two students had used library 
programs before » but had not programmed. 

The students were immediately introduced to systems analysis. We 
spent some time discussing an analysis of the University as a system, and 
talked i^^ut how one sets limits on a system to be studied and improved. 
Each student was asked to analyze one system (and report results in writ- 
ing the nexttby). These results were discussed as a group and any mis- 
conceptions were immediately cleared up. Systems analysis was used as 
the model for discussion of each problem during the rest of the course. 

It was actually in conjunction with the discussion cf systems analy- 
sis that model-building was brought up. We discussed models of many sorts, 
including trees, graphs, flow-charts, matrices, etc. We spent the greatest 
amount of time on flow-charts, because that is the type of podel used to 
represent systems most often when computerization is in mind. 

Students were given an early introduction to the facilities of the 
Vogelback Computing Center, even though they would not be using the key- 
punches and other equipment until well into the quarter. At this time 
we also introduced them to the equipment located in the conmunicative 
disorders building, which would be used for on-line (time-shared) pro- 
cessing during the first half of the course. 

The students were then given two weeks of intensive training in the 
BASIC language. This began with a discussion of the problem-solving pro- 
cess, from flow-chart to final solution using the computer. Students 
were asked to flow-chart a number of problems which were eventually to 
be solved using the computer and the BASIC language. A number of students 
used BASIC in individual projects, later in the course. 

After student knew how to program, we introduced the concept of an 
operating system and time-sharing, so that they would understand (to some 
degr-e) how the computer was actually processing jobs. There was not 
much emphasis on computer hardware, except for those parts which were im- 
portant to the computer user. We did discuss time and cost of various 
information storage devices. 

After a short introduction to the basic concepts underlying SPSS and 
library programs, we plunged into a week and a half of SPSS usage. During 
the suxraner quarter it was necessary to spend some time discussing Fortran 
formats (because this is what SPSS uses to describe the position of its 
data on the cards). It was found that ^he students' knowledge of BASIC 
did not help them understand Fortran formats at all. Following that, the 
students made their first SPSS run, usir g cards. They were aided at an 
initial laboratory session at the computing center. This made it very 
much easier for those who had never even seen a computer card, let alone 
used a keypunch. Students were required to make three SPSS runs, using 
different SPSS procedures, to analyze the data provided. 



) 



\ 

\ 



36 



The end of the course was devoted to short lectures^ explanations 
and demonstrations of projects both at Northwestern and elsewhere. The 
simulations developed during the first year of the project were being 
used in other learning disaUbilities courses^ and were presented and ex- 
plained in detail in this course • Some of the projects developed during 
the winter quarter were also eicplained summer quarter, including an 
information-retrieval system for learning disabilities materials. The 
lectures and demonstrations on computer**aideqi^ instruct ion were given 
during the last portion of the course, with a dcitionstration of the PLATO 
system at the School of Education. 

The last week was devoted to analysis and discussion of a series of 
articles. These were analyzed in terms of what the students had learned 
from the course, and using the general systems analysis framework. 

During the winter quarter, a number of sessions were devoted to the 
presentation (by students) of project results. A number of students were 
able to complete interesting projects, some of which will lead to Masters 
or Ph.D. projects in comnunicative disorders. During the summer quarter « 
because of the shorter duration of the course, the project were limited 
to descriptions of problems and short programs which might be used in an 
actual analysis. 

Instructors at otiier institutions will have different attitudes 
toward the use of the computer in learning disabilities, and we suspect 
that a course such as ours could be modiCied by the addition of topics 
such as analogue/digital conversion, control of experiments, ass'^mbly- 
language programming, graphics, etc., as needed for individual insti- 
tutions* However, the f tandamentals of programming, problem analysis and 
description, library program usage and basic knowledge about what the 
computer can do, must be the core of any approach to computers in the 
learning disabilities. 
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Related Develop man«-a 



biUtIes\h!S'?oT&sTr^^^^ f velop«ents in learning disa- 

It logins with a discussLn Jtf^ .''^ ^^^^^^ 

teyf -the course ''''^^"^ Projects from the winter quar- 

jl£asiing_Disabilitie« Simula^^.n . Ken James 

^llrT^n^^^^^ disabilities diagnosti- 

elements of the diag^'^irp^^^Lf w^^H^^^ 

lation of a learning disabiimes dl^Ino^^ir^Jf ^ computer simu- 
al lowed the student -o run th^.tl ^ ? f^*" clinic. The program 
order to formula^ a 'te^St^^fn • * «^ diganostic day in 

The diagnos^Tc eWn^r^i^h * "pr6gra«med" child. 

data.ga?hering met'SSs^^S ^^^^ this simulation were 

diagnosis is then compared ^ylSe^ompu^^^^^ ^^^1 "^^^^ 

actual child as determinedby the NorSstern ^nV' 
disabilities center, and an evaluatfon ? ? University learning 
the program used and tL^*! f Explanation of 

ject'^are™ o S^en ^'^^^^^on of implications of the pro- 



which^^r^g^r^^^^^^^ ^thTSisii- f r — 

i:ngua^^r ^^i^Lrlr^^.t^; wro%e^\sTro^rL^^^^^^^ 
yuciyc, wnicn made it suitable for use on PLATO-IV. 

A co.put.r-,i...-inHtruction or^,,. . p...,^. ^^^^^^ ^^^^ 

stuae„\=^?r^^tr"™tHT^^^^^^ -.pea a 

ram is not detailed and oovSs oSrthf^!^!^' V «'e pro,- 

acteristics of apraxia! broadest, most general char- 

addition to their ex^SSI^I'with'^rt^nl'd'l^T 
Diagnostic case of dvsfl„»n^ >.k<,^. R^be^^ p^^^ 

child?" J!:f:«^i:r;as a::isfd%'"'"°"*° - '-"^ ^'^"-"t 

child seen i™Sr cu'LI- STi^J^?"'^* on a 

on the computer unde^ie^din^ devfs^firu^f^fT'e^"^ "1*^ 
ramming was done in the TOTOri^^^^e/^hirsrlJ^t^^'**"^- 
for use in a class on stutterlna • *^""^"i<» ""s devised 

fill out a profile on ule nhnS Following testing, the student is to 
ram. Pee^^ e^aSatS^ L, ^""^^l^ ^'^^'^ in the prog- 
are discusserircJIs P"*"sor as the proflul 



38 



Comment: This simulation received much thought # anrH was apparently 
widely used in the department during the quarter. 

Mental Retardation and Strength of Gri^ t P. Bannochie & D. Gilbertson 

We have data on approximately 1000 mentally retarded children who 
were given a strength of grip test. We will use SPSS to analyze the 
data. 

Comment: The data was analyzed during the course using a number of 
the more sophisitcated techniques available through SPSS. A final report 
was given in class. 

Analysis of speech : Dan De Joy 

Samples of spontaneous speech have been collected from 10 four- 
year-old children. What is termed a "loci" and a "non loci" approach 
on the childrens* normal dysfluencies is being employed. Each sentence 
receives a syntax score , a length score, and a voceO^ulary score. The 
totals of these three scores will be computed and three averages deri- 
ved. Then, Standard Deviations will be needed. Sentences will then 
be classified as follows. A sentence- which has a syntax score less 
than one-half S.D. below the average will be classified as S%. A 
sentence which has a score between -1/2 S.D. and ^1/2 S.D. of the mean 
will be classified A sentence which has a syntax score greater 

than 1/2 S.D. above the average will be classified as S3. The same 
for vocabulary and length scores. Childrens* performances will be 
analyzed in terms of these S, L and V scores. 

Comment: This study was expanded as the quarter progressed, and 
a final report was given to the class. The programming was done entirely 
in the BASIC language. 

Materials Search project : Wilson Guilianelli 

Abstract: This program is designed to retrieve information. The 
information is material which is available to learning disability clini- 
cians or any other teachers who wish to set up a remedial curriculum for 
a learning disabled child. AH. of these materials are to be found in 
the two materials resource rooms of the learning disabilities clinic. 

The list of materials is kept on a separate file along with three 
part descriptions of each material. The first part of the description 
tells on ii^ich age group the material can be used (i.e. primary, two 
years to second grade; intermediate, second grade to sixth grade; and 
adult, sixth grade and up.) The second part of the description in- 
cludes all the different abilities that the material stresses. By 
abilities I mean the areas of learning visual, auditory, receptive, 
cognitive, expressive, wonverbal, etc. There are forty-five different 
ability areas which describe the materials. The final part of the 
description concerns what school subject the material affects in 
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remediation. 



Wruction and asks for the program by name. The user is then asked 

Usted. One question is asked for each description of the material 
^^LfST the long list of materials and prT^^s ouJ'only 

those that pertain to the answers given by the user. All three des- 
criptions need not be used, if the user wishes only a list of 

pertaining to visual motor, he need only answer thr ability 
question and type -none" in the other two. This can also be doJe U 
the user only wishes two descriptions for his material. 

n^A^ Comment: This project has now developed into a proposal to be 
ZtLi^'l ^"!V ^^^^ the interactive comp^te^ 

schoo? ItllTt"^ n«aterials searches for teachers in neighboring 
school districts, over a six month to one year trial period. The 

arSe^eirof if author'^f p^gram, 

at the end of the winter quarter course. ^ » 
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:p ron '^n i t ianolli 



. KAT-^I^IAT^g SEARCH 

BEST COPY AVAILABLE 

The problem that my program was to solve ' of: one of speed and 
accuracy. The materials of the Learninr: Disabilities vlinic now 
number over two-hundrod separate materials and nev materials are cl- 
ways bein^r added. The speed and accuracy problem co:;ieL in vhon a 
clinician is searchin^r the hu^e list of materials to find lhin/*s 
which can be used in rome<?iation of a particular case. 

All these materials pre on file and are catalogued under varioun 
hea^^inffs. This file of materials vas made posclble by Mrc. Janr. rmd 
a research frrmt which enabled her to classify and oatarorize oach 
material. The headin-* she used for her file ccno under three ^eneril 
catarrories. The first sot of filing hea<Unfrs concerned arie anJ her 
headings were primary, intermediate, and adults. So, if a material 
could be used for subjects from a^e two to the second rra^le, then these 
materials fit under tho primary hoadinp;. TotericilB thrt could be ucjed 
to remediate suVg'eotn from second to sixth rr&.ih' vrer.-.- clas:;ificd 
intermediate. Abuvr=> sixth n-rade vero ndult materialc. 

The second set of file headin.rrs concerned vhich nbiliti-^c the 
materials conld be ur:^ r3 in remodiHte. 7)i. rr- '.'«^ r i en h-*?. • Lnn-s in this 
set that she chose, "hoy * er*=» cognitive orocect-in-, lr.n"-ua'-e, aur^- 
itorv processinn;, spacial Teftrninr, cres^tivity, memory, tira • i • ruinf^, 
nonverbal learniiir*, iind remedintion (vhich ic not ility ; t all 

V-.i^ portains to there naterialc vliich the cUfacian crji ueo for r'-'f ^ r- n 

The third cluf;'' '-r -^f hendin<Tr: con'^crns rjclio'.i ru> r^*- crr^n:-., 
'^•hd "Iftr-ifi'd thr- Tr>torip.lc UM'^^r th' -lar.; roon r.u\ } l^ .'-M-r-:; .v- 
nath, rea''in^», bn^f T rer-tdorf., r; -if-.r, -o, -t-.^daT :'<)ic- , ■:\.' I i , 



In stiu'iyin/T thir^ list of Ir^afUn/rs you .-cai n'^e that, ^t:: -h mat- 
erial • oil 1(1 be claccif i'o«^. under more thrxi '-ne horfUnr. A !lini:icui 
mcy hnve a first r^rsder with visual perception nroMeias - ho riiunt ho 
taucht nath. Instead of going into the materials room and looking 
throup:h hundreds of boxes for the ri^ht wateriel, the clinician 
would (TO to Mrs. Jan*s card catalogue and look first under the prim- 
ary section, then see if she could crossreference the materials in the 
primary section with those in the math section and then out of those 
materials vhich are in both the primary and math sections she would 
find how many pertained to visual perception maJ-rin^ a third cross- 
reference in the visual section of the card catalogue. If you are 
confused, imap-ine the feelinf^s of the poor clinicirnl 

Althou.«Th th'} card .catalogue of materials '-'di: a better system, 
than searching the materials room, Mrs. Jans thoup'ht a better system 
could be made using the computer. She also v anted a more detailed des- 
cription of each material,' She ' anted the hoadinrrc broken do^n 
further by addin/r new and more detailed headings so not only would 
a certain material fall under the visual headinr but it could tlso 
be found under headinrs of visual reception and visual perception. 

The problem was to take each material and decide which headings 
it would fall under. All the different headin-n that a material could 
come under became a description of that material. So, for example, 
a pme which could be filed under the headings of primary, cognitive, 
visual, reading, and ^ an^ruage would be said to be described by that 
ist of headin;:s. ^o, each material had a name and a de£:cription. 

Of course, before we could der.cribe eacn material c hai to 
break down th^^ old h^adinps and re-^efino our nev; liot of headiri'^s. 



42 

"r^T COPY AVA:U3LE 

Thft sr-e n-roup he^dincs vof primary, int •nn-dirto, i.nd • 'iult rrnainod 
.ho same. Tho ability ,'rroup headings in.'roo»ecl I'ron lo.n lu Torty- 
five. Items like visual r(>ception, vinual perception, ry.Oitory rncep- 
tion, au'-itory eyprecrlDnr., critiool thinklnr, r'roV.l'?ni r.olvin^'-, 
visual-motor, s^mtax, rmC. au'Utory, viruil nn-l v.^rbal oo .prehension 
verc added .just to nfine ^ fe'v. The headinr^s of Innr-uare Vrohen 
•ov-n into exprosnive and r «:icptive larr^ua'^e. T'^is \ a:j put in*o the 
subject pxea Toup v.hile 'nore specific h fi^' n'-r: -.f n-ntax. articulation, 
and formation :f i'^ean tool: its place in th^ -hility area. ?lio 
!^einedinti Ml hea-in- • r-s also renoved fro-i the .-.bility r.roa and M nc^r' 
in the subject area for lr..rk of a better -•lace, 

?he subject area in^rpased from coven hortUn'^s to al .oat twenty. 
Viiinrs Tike written lanruar:e, cursive and manuscript vrritin-, phonics, 
and .structural analysi'j vere added. 

All the materials snd their descriptionB \ere stored in a perm- 
anent file called tn^-eniously Lcaminf^ Disabilitias Katerialfj File. 
The nrme of the material end description vouia n ake 'jp a record on 
the file. The 'description va:: in thr-^e parts. A13 thp h^ odin^f 
namfc of the description were divided into a«:e ability and subject 
so that the program can refer to any one of these three areas f?eparately. 

•!'ho pro.^ram itnolf ir. done in tv.o lan/"ir^-'<^s, LI":^0 and RI^S. 
RIQS stores and cearch'-^s the materials file ^ hile LIN'^O explains tho 
ororram to the user, stores RIQS commands, and allows for the flex- 
ability of the pro":rajn. 

The user -ots on line in CAI and acks for the pro-ra-n called, 
"Teaminn- Disabilities Katerials ^ile" . LIKOO then arkr. tho user 



thrf^e questions; Who! s/re level of mat'^rialn do you v:ant? '.Vhnt ab- 
ility of materials do 'ou vant? What r.ubje t r.ror mst^'riala do 
you want? The LIN^O proTam then reco<^os the i-ntr. '-rfi, vinc.n the 
mate^^ial dpscri-^tiona aro ^orirc^^ and t en stores thorn. The LINOO 
propram hao RlQ'^ search oommanrs on a file, 'he r^rorrrm ticn jumps 
frrir. *hc LT"'^'^ i'i'.'vr"c irif.. Ire -^13 lui'-nrc iv> l.-l'o^ V" : Tile 

'W.'l- commands • ith it. the search i. then performed by the 
RI'^S profrram an^* the nnsv/ers to th? three questions ar^- -ut into 
the file of RI'>S commands f?t t: e pro-^er places to allow the search . 
to retrieve the inte ^ials which are desired by the uijer, 

I hrd mentioned that l.TN^TO allows an amount of flexibility 
to the program. This is achieved throur>h o LIMGO command ca led 
"TH1=:S^URUS". This command contains lis';:; and lists of synonymc. 
The thcnauxus allovs tie us- r to ty^^-in V. r.-y '"??,•' 13 3n , 
'rj'V'fx PE--^"":?':', 0? VT3-'AL IJ-^C^P" Pn ^:,e i^rormj.. vill inter- 
pret*^ all thrso an Mi 'nln*' vinu?>l oorof rlion :'nr3 it * ill S' r»r -h 

for tho pbilitv of visual perception, "'his not only sovor lin^ 
■ ut is pIso con- oni'*'nt ^oi- t!.o no'v, 

?here ir on*- -^th' r o ion to V.'in •ro.T^n. If ttie us-t 'Jnck^r- 

f-t nflr the ^Xn'^] Ifm- .--n ' "witc to ;;r-ko n 'JIC' r.> l^v h of hin 

nn he -an -"'o po ^"vAri" "^^l^'^," ; r. r-n ?i.nnv.»-r '•• •.):'• fir-t cu- t;ti nn. 

In con'.'l urii on, h; t I • •■•r: It- i^.-r ^ • ;!< -hi. ''•'•<' \ v.:: .V 'T r. 

vhich '••oiJ'^-l malce t'o r.-T:'- -h: n-f" t n nt. - ri : ! g file v'.r.v, e r-r: . 

ff»"iMo. Ar, it i f^'' 1 1 J;*^ ne^-r h"r. t> Id ir - -1. ini.o *:.r ; ropf^r 

'.TOT'n ••• in), a'nci'nt-- tv^ inr a ^ov lonL'-ol ■'^ornr..';n • . ■* i-.- 

1. D, Mat' ^-irlr- ?L1'>. ■^•.on f .o uj^'^r- i^j : :-.k :.l v [ . r : " ionr. 

•^v f Ir^'^iViiiit" of tr o T.rr»rrrr:;a nc--'^' Ic 'v'i'k- r.'ci -o of 'inr'/'^rn r.'' 

a vdde r^'n'^-e of r..vnon."r.s. A'^Lc t).',!?'^ thrr.r' "u* -.rjr ro t r,k d 

the BBBterinls "'irrt i:: • rint- d ov'- f-;/ < r. 
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BEST COPY KtfAIU\BL£ 



I heliovo thrt. t e pro>^lem:' of rpee<^. rnd r -ourr^ y 'i-^vo be^n 
ovorcoM.e bv thin ni-^<*rnm, Sp^ed is aohioved in the 9inii»"! i ity ' i'' 
SDee(l of the protrrrri PJid 1.^^ •oiiiput--r. Ti.■^o .^o r nr.i -icv^ i bo 
tr.k<^n to srrrr-h thr-^uHi th.* file and In ^.hf^ n'.-cor.r.r 'TDffJj r '^-^r- 
onoin."". Accurcc.v arn' pcr.-ision ' as achieved b;- t .a f^-ct thot tnt? 
mfltrriel des^ri tionsvere carrio(l out in ^rrefiter detail thin the 
description of l ^ oaru oat^lor. I believe thj.t thone t-o mipts 
att--^st to vnlue that this computer nro'-ra.n could h&ve for tbe 
masters students and oV. rr^s usin^- the clinic fncility. 



Wilson '^uilif^.ielli 



C.A.I. P honics for Teachers Program 

During the course of this project an additional program was de- 
phonCs. <=la«sroom teachers review the funSan^Ltals of 

This program was originally written in the LINGO language, which 
would have restricted its use to a small number of universi Ue^ . i t 
was later translated into the TUYOR language, which made it available 
Si^^af ^ university of Illinois' PLATO network (including ?he 
SHive^sit^!"^ universith. Northwestern, Purdue and Indiana 

A sample of the interaction with that program is included below. 



WHRT'S YOUR 
? JIM 
□K 

WHRT'S YOUR BACKSROUrtD ^ 
I . . .EXPERI€«CED TEfCMCI? 
2. -.PROSPECTIVE TE«CHER 
3... NEITHER 
• ? I 
QK 

fpHDNICs"^ ^^^^^ ^ ^^^^^ ^ 

NO 

IT IS THE ftNRLYSiS OF RLL SOUNDS. 
NO 

rKoilTicf ^^""'^ ^'^^^^^ "^^^^^ ^ 

THE STUDY OF THE SPEECH SOUNDS IN THE SPDk'FN i ftHfUiflrr 
OF THE 2UNI INDIANS IS CALLED «-RHGfje6E 
? PHONETICS 
OK 

7 phonic:^ 
•ok 

IS "PHONICS" THE STUDY OF SOUNDS IN 

a> ORRL LRNGUR6E, OR i£> WRITTEN LftN6UA€E ^ CWHICH ONE?^ 
NO 

i^HONICS DEALS WITH yRITTCW LRHMK ONLY CRCHOIMS) . 
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COPI AVAILABUE 



IS "PHCmiCS- THE STUDY Of SGLHIDS If* 

<i> ORftL LftN»5U«6€t OR <£> WRITTEN Lfl«6Uf»6E ^ -'WHICH □ME^> 

□k: 

professor hi66ins* im "hy fair lftdy" studied either 

PHONETICS OR PWGHICS - WHICH ONE W«S IT 

? phonetics 

□k: 

the letters of the rlph«bet iwe written symbols 

□f speech bounds. r written symbol of ft speech sound 

IS CRLLED A , 

< PHONEME » MORRftEMEf 6RRPHEME* SYNTRX OR DIPHTHONG) 
? PHONEME 
NO 

"6RRPH" ME«NS "WRITTEN". 
YOU RRE UR0N6. 
? GRAPHEME 

OK 

THE BLftCK SQUIGGLY M8RKS ON PRPER ARE LETTERS. 
LETTERS RRE NOT SOUNDS. WHEN LETTERS OR 
COMBINATIONS OF LETTERS RRE WRITTEN TO REPRESENT 
SPOKEN SOUNDS. THEY RRE CRLLED "GRRPHEMES" . 
A " GRAPHEME* 

l> R SPOKEN SOUND* OR R WRITTEN LETTER REPRESENTING SOUND 

? a 

□K 

THERE RRE TWO KINDS OF SPEECH SOUNDS* 
VOWELS RND CONSONRNTS. 

WHICH ONE IS DESCRIBED RS "PRODUCED BY THE 
RESONRHCE CHRMBER RND FORMED BY RN UNOBSTRUCTED 
STRERM OF RIR IN THE ORRL CRVITV" 7 
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Evaluation 

This section discusses the evaluation of the various phases of the 
program. 

The first section deals with the evaluation of the diagnosis and clini- 
cal-teaching simulations; the second section deals with the evaluation of the 
course; and the third section deals with several related computer projects 
resulting from this project. k » 

Evaluatio n of the Diagnosis Simulations 

One aim of the Learning Disabilities Department at Northwestern is to 
train perspective learning disabilities specialists to diagnose children 
suspected of having learning problems and to plan and Implement remediation 
once a diagnosis has been made. It was with this goal In mind that both a 
diagnostic and clinical teaching computer simulation were developed. With 
the implementation of these simulations, it was necessary to develop a tool 
for measuring both the general reaction of the class toward this method of 
instruction and the extent to which these simulations are in fact successful 
as an aid in teacher training. 

Diagnostic Simulatio p 

To evaluate the diagnostic simulation in terms of these objectives, 
two attitude questionnar les were constructed. The first questionnaire 
shown on the following page measured general reactions to the specific diagnos- 
tic simulation developed and used at Northwestern. As part of the course. 
Psychological and Educational Evaluation of Learning Disabilities. The 
questionnaire was constructed using a Likert type scale. Each student was 
asked to place his opinion from strongly agree to strongly disagree on a 
seven point scale. The questionnaire was given to each student at the end of 
the course. 



The questionnaire was given to 68 students. Thi.s represents classes 
held in four different quarters: September 1971, January 1972, September 1972 
and January 1973. The questionnaire and results are presen+ed on the followir* 
pages . 

The student opinions expressed in questions four and seven show that 
the class felt strongly that the computer simulation was a useful technique 
for training teachers. The major criticism of the simulation was that the 
diagnostic information provided was not adequate for making recommendations 
to parents or teachers and for suggesting specific teaching techniques. 
This conclusion is based upon relatively low scores found In questions 2b 
and 2c. Further In class discussion soioe members of the class felt that a 
clinician depends on seeing and speaking to a child to aid him both in making 
a diagnosis and In planning remediation. As a result these students found 
it difficult to feel that they were working with a real child when using +he 
"computer child". Yet, 69% of the class viewed the case as a "real" child 
as shown in question I. 
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Check the «a«war that aoct clonely r«tQ» your epiaioii on •aeh quttttloa. 

1 2 3 4 5 6 7 

crongly no stvoagly 

opioioA dle«gr«« 



1. Throughout the varioue seeaioaa, I £9lt aa though I vert working irith a 
real child and hia problema. 
1 , 2 3 4 5_ 6_ 7 

2* The diagooatie inforaation provided vaa in a form that vaa adaquata for: 
a. fonaulatiog the dlagnoa'^s 

I 2 3 \ . 5 i 7 

h. auking reeoanandaciooa to parenta or teachers 
I 2 3 n_ 6 7,^„ 

auggeating apecific teaching techniquea 
t 2„ 3 A ^ 5 6 7 

3. The interact iona of th«i neebera of the diagnostic ta«Ba aoaaad to real let leal ly 

eioulate the real group experience of working with a diagnoatic ttaff • 

l„ 2 3 4 5 6 7 

4. The aioulation approach increased ny awareaeaa of varioua teata and the relaa 

they aight play in a diagnoaia. 

1 2 3 4 5„ 6 7 

5. The counter oiowlation haa aroused opy intereat in other povaibia uaea of 

the computer in the field of learning diaabilitiea. 

1 2 3 4 5 6 7 

6. I think it would be helpful to work through another diagnoatic aimulatloa. 

1 2 3 4 5 6 7 

7. Overall, the computer simulation of the di^nostic proeesa ia a useful 

technique for teacher training. 

1 2 3 4 5 6 7 

8. I have had acme experience in a diagnostic clinic. 

Yes No 

9. Further coosenta, suggeationa, criticiams, etc. <uaa b^ck of page» if desired). 
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TAIM.F I 

RESULTS CF OVERALL EVAIUAllON rf SlMUIATED DIACN(^IS 



'^g^®^ 'Jttdgt tie 

Question Strongly Somewhat Tolal No ( pinion Mrongly Some*fhat lotaT 

ixati ngs? UJ iZzli <jU LU ib-o) 

J 20.6^ 48.5!r (^}.\% l.y; y,ij^' -^..0;?: 29.4?: 

2a i7.6;f 70. t)? m.zx y \.'>:' i.a% i^.o^ 

2b I0.5jr 63.3!r 73.',.^ — |.';/ 8.9;^ 

2c 10.3}? bb,A% 67. 6f l.h/ y^.Of 56.5% 

3 25.0.f 48.V:;- 73.!.; 10.3/ y .^j;' li.pr. ic. 1/ 

4 44.1^ bO.(>.- 94.1!? y.-'f :'..0/ 3.0^ 

5 39.7f 4?^/'." 77.9jr 13.:'/ 8.B«' 8.8^ 

6 li8.Br 50.9;' 87.// 1.5/ \ .If. 7.4/ 0.9/ 

7 t>8.8/ 94.1/ 1.'.;;' j^^f 4.4/ 
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On the average the group of students with no diagnostic experience 
reacted more positively to using the computer simulation and In general had 
more "no opinion" responses than did those with diagnostic experience, ihe 
greatest difference in opinions between these two groups occurred on quest i ore. 
2c and 6. The difference found on question 2c, suggests that the inexperienced 
diagnostician depends more on objective information, such as test scores, 
when developing a remedial plan than does the experienced diagnostician. 
The results of question six suggest that the simulation approach in general 
is particularly beneficial to the inexperienced group. 

The second questionnaire shown on the following page, was designed 
to measure the extent to which the simulation was an effective method of 
instruction, as well as to measure the extent to which the class could 
foresee the advantages of using the computer as an aid to learning. This 
scale was constructed in a manner similar to that used in the computer course 
attitide questionnaire discussed in the ne>;t section, in this questionnaire 
the student- was required to choose between one of two statements. These 
statements were not always polar (as was used In the computer questionnaire) 
advocating opposite opinions, but rather often dealt with the same content 
but with a slightly different emphasis. We found that this format was not 
quite as successful a format as that used in the computer course questionnaire 
for It was difficult for the student to anchor his opinion (as measured by 
the reliabi lity coefficient obtained on the scale) and therefore more 
difficult to interpret the results. 

The questionnaire was administered twice to all the students enrolled 
in the Psychological and Educational Evaluation of Learning Disabilities 
course, 't was first administeVed before introducing the diagnostic simu- 
lation to measure both the students understanding of the diagnostic process 
and their attitudes toward using the computer as an aid to teacher training . 
The same questionnaire was again givento the same group of students after 
they had had the opportunity to use the diagnostic simulation. Hy observing 
the attitudes expressed in both these pre and post-tests, it was possible 
to assess the extent to which attitudes changed. 

Various statisiical procedures were used to insure that the scale 
was meaningful and that it was a reliable instrument for measuring attitudes. 
The ML I program was used to check the internal consistency reliability of 
the scale. A HOYT R = .5299 was computed by this program. This is slightly 
low but by using the reciprocal averages techniques a reliabi lity figure of 
.7567 was achieved. The new weightings calculated by this reciprocal averages 
technique should be used in all subsequent administration of this scale. 

To analyse the change of attitudes as reflected by the entire in- 
strument a total score was computed for each student on both the pre and 
post-tests. We were able to compute these totals by weighting the alterna- 
tives of each question. The most desirable response or "ideal response" 
was always weighted five and the least desirable response was yiven a weight 
of one. 
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Student Background 'nformation (CHECK ONE) 

Class: Undergraduate Graduate Special 

Major; L.D. Speech Hearing Impaired Educ 

^sych other (Specify) * 

Any Diagnostic Experience? Yes No 

Have you been enrolled as a student in the Northwestern Diagnostic Clinic? 

Yes No 

Have you taken D88 Educational and Psychological Evaluation at N U ? 

Yes No 

Have you had any computer experience? None A computer course 

Familiar with computers 

Each item consists of two alternatives, A and B. between which you are asked to 
choose by circling one of these indicators: 

A - Statement A is entirely preferred to Statement B as an 
expression of my opinion 

a - Statement A is somewhst preferred over Statement B 

? - I cannot cho'^se between A and 3 

b - Statement B is somewhat prefern-l to Statement A 

A - Statement B is entirely preferred to Statement A as an 
expression of my opinion 

Weiohts 

A a b 3 I. A. It Is possible to create a "computer child" with 5432 1 

learning problems similar to those of the children 
who are seen in our diagnostic clinic. 

B. A "computer child" can never had' the same type of 
learning problem as a real child. 

A a ? b 8 2. A. Diagnosing a "computer child" is a good technique for 54411 

teaching perspective l.d. specialists about the 
diagnostic process. 



A a ? b 3. A, 



Classroom lecture and discussion is the best technique 
for teaching perspecti ve' I . d. specialists about the 
diagnostic process. 

i can think of several ways in which the computer can be 54321 
used to aid in the field of l.d. 

The only kind of computer application in the field of 
l.d, is the use of the computer as a technique in 
teaching diagno. tic procedures. 

^ • ' ^' ^- '5 possible to present a greater variety of learning 54321 

problems with a computer simulation approach than an 
l.d. student would be likely to experience in a clinic 
course. 

■A. 'he computer method could never give as great a variety 
of cases as one would experience in a clinic course. 
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A a ? b 5.. A. i>nly standardized tests should be used when diagnosing 1 151 1 

a child suspected of having a learning problem 

!}• One can adequately make a diagnosis by using the case 
history and various other reports and informal tests. 

A a ? b li 6. A. An interdisciplinary team approach to diagnosis is that 54533 

individual opinions and experience are merged into a 
group diagnosis. 

B. A highly verbal and strongly opinionated member of an 
interdisciplinary team is likely to influence the 
direction of a group diagnosis. 

Aa?bR 7. A. Timeisa scarc§» resource that must be considered in 54321 

planning a diagnostic procedure. 

B. Time should not be considered when making an adequate 
diagnosis of a learning problem. 

A a ? b B 8. A. A diagnosis which results from interpretation of test 54321 

results should also lead to recommendations for a 
remedial plan. 

B. The diagnostic process is separate from the remedial 
analysis. 



o 

ERIC 



53 



S_tatisti cal Analysis 

NULL HYPOTHESIS The Students enrolled in the course titled. Psychological 

and Educational Evaluation in Learning Disabilities exhibit 
no change in attitude regarding the use of the computer in 
teacher training and the understanding of the diagnostic 
process involved in studying a child suspected of having 
a learning disability after completing the diagnostic 
computer simulations used as tools for instruction in this 
course. 

STATISTICAL TEST 

A correlated T-Test was employed. 

SIGNIFICANCE LEVEL 

A .05 level was chosen as the probability level at which the null 
hypothesis was to be rejected. The analysis was performed on 19 cases, 
although there were more students who used the diagnostic simulations 
We were not able to obtain complete data on the other students. 

RESULTS 

We used the Statistical Package for the Social Sciences (SPSS) 
T-Test subprogram to analyze the data collected. From this program, we 
found a significant change in attitude in the positive direction (or direction 
of 'Ideal response") at the .006 level. This means that generally after 
completing the diagnostic computer simulations that the class felt more 
convinced that a computer simulation and the computer in general have a 
place in teaching perspective learning disability specialists than before 
completing the simulation and further the questionnaire indicated that 
through the use of the diagnostic computer simulation that they were able" 
to learn about the diagnostic process. 

Variable # of Cases Mean sr> SE CORR ^Prob' Value DF ^Proh' 
P""® 19 30.31 3.53 .809 

Post 19 31.68 2 . 75 . 631 '^^^ -3.15 IB .006 

By using the MLI and cross- tabu I at ion option of SPSS, we were further 
able to study each question of the scale individually and assess the attitude 
changes as reflected by each question as well as by the instrument as a 
whole. From this analysis, we found that questions two and four were the 
most reliable both had a relability. figure of above .60. As measured by the 
Fishers Exact Test, Ihere was no significant change in attitude at the 05 
level on any individual question. In the tables below, we have presented in 
tabular form by question, the percentages of positive and negative responses. 
We have defined positive attitudes to be thr se which are In the direction of 
the "ideal response" while negative attitudes are responses in the opposite 
direction of the "ideal response", m some questions of this a no opinion 
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response was considered a positive attitude whi le In others a negative attitude. 
The appropriate classification for each question will be indicated in the 
discussion below. We further subdivided the positive attitudes into those 
who entirely agreed with the "ideal response'* and those who somewhat agreed. 
W© have presented two tables below. The first depicts the opinions of the 
entire class^ and the second compares those who have had diagnostic experienoB 
to those who have not, looking at the composite table. Table U one notes 
a general shift in the positive direction from pre to post test in all 
questions but number three where there was no change in the proportion of 
positive and negative opinions, i nterpretati ng the runs of the SPSS computer 
programs (Table C) both the group with diagnostic experience and the group 
without diagnostic experience, showed an increase in positive attitudes. 
J^y using the Mann Whitney U Statistic we noted that that was a significant 
difference in attitudes between those two grougs on both the. pre test 
(.02 level) and post test (.(X)2 level \ generally the group with diagnostic 
experience, thus, expressed more positive attitudes. 

Looking at each question in terms of its "idea I response" we find: 

QUESTION I 
"Ideal Response" 

It is possible to create a "computer child" with learning problems 
similar to those of the chi Idren who are seen in our diagnostic clinic. 

We have developed a number of different diagnostic simulation cases 
which can be used as teaching tools. For instance, Harvey (the case we 
first developed) simulates a child who has an auditory problem. During the 
quarter, the members of the class had the opportunity to work through both 
of these cases. We hoped that by using more than one simulation, the class 
members would see the possibility of creating computer simulations studying 
children with a wide range of learning problems, problems similar to those 
of children who are seen in a clinic. We found that 94.81 of the class 
felt that the computer child can be created with problems comparable to 
those of the chi Idren seen in our clinic. ^ 

QUESTION 2 

"Ideal Response" 

Diagnosing a "computer child" is a good technique for teaching 
perspective learning disabilities specialists about the diagnostic 
process. 

Although effective learning is accomplished through classroom lectures 
and discussions, they do have their limitations, for the members of the class 
come to the course with varying backgrounds and therefore have varying edu- 
cational needs. Because of these differences, i^ is difficult to find the 
appropriate level of instruction for one always runs the danger of boring 
some students and losing others. A diagnostic computer simulation is an 
aid in solving -^his problem. It offers the more experienced student an 
opportunity to practice his skills on a great variety of cases that he might 
not study even in ?. clinical course and offers the less experiunced i>tudon1 
the opportunity to learn from those with more experience without impeding 
class progress, his yivei. the inexperienced diagnostician, the oppot tuntly 
to ask more questions than he night otherwise not osk during classroom 
lectures. 
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The results show that 94^ of the class felt that diagnosing a con.puter 
child Is a good technique. 

QUESTION 3 

" ' dea I Response" 

' can think of several ways in which the computer can be used to aid 
in the field of Learning Disabilities. 

Although the purpose of the diagnostic simulation was not to teach the 
class about computer applications, we hoped that even with this limited exposure, 
the class members might see the possibilities of using the computer in other 
ways. 

Generally there was a slight shift from a somewhat positive to an 
entirely positive opinion, although there remained a lO.SjT negative opinion 
from pre to post test. 

QUESTION 4 
"Ideal Response" 

It is possible to present a greater variety of learning problems with 
a computer simulation approach than a learning disabilities student 
would be likely to experience in a clinic course. 

Although effective learning is accomplished by real life clinical 
experiences, they too have their limitations. They are expensive in terms of 
clinic space, student time and supervisory personnel, if students make errors, 
thay may be costly for the children involved, if the student is closely super- 
vised to prevent such errors, he does not have an opportunity to learn through 
his mistakes. 

further within a one quarter clinical course, the student is apt to 
see only certain types of cases, many of whom might have similar learning pro- 
blems, ^y using a computer simulation, the student can study a greater variety 
of cases and in less real time than one would spend in the clinic for with the 
simulation, one need not wait for a child to complete a test. Ue need only 
request the test and the score is immediately available. There was only a 
slight shift to the positive direction, a change. 

QUESTION 5 

"Ideal response" 

Standardized tests, case history information and various other 
reports should be used to develop an adequate diagnosis of a 
Chi Id suspected in a Learning Disabi I ities. 



Children with learning disabilities are a hetergoneous group, ihe 
• range of both degree and type of learning disability re-quires a diverb 
liagnostic techniques. We would hope that by performing the dij(jnou.tic 
lations that class members would find that it is necessary to have both 
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standardized test information and some informal infornation. We would expect 
the class to -xpress a cannot choose between the two alternatives" on this 
question. There was a 89*5^ positive opinion expressed in answer to this 
question. This means that 10.5? of the class expressed an opinion which was 
at one extreme or the other. It is i nteresti ng to note that negative opinions 
were expressed by the group with diagnostic experience. One can hypothesize 
that this resulted because of the biases that might develop with experience. 



QUESTION 6 

" I dea I Response** 

An interdisciplinary team approach 1o diagnosis is that individual 
opinions and experience are merged into a group diagnosis. 

One of the goals of the diagnostic simulation was to show the members of 
the class that both experienced and inexpe ienced diagnosticians with varying 
strengths and backgrounds , can work together and develop a group decision. 
We expected on the pretest that those without diagnostic experience might expect 
that a highly opinionated and verbal member of a group might unfairly influence 
the direction of the group. From the table, one can see that this »s exactly 
the results we obtained. We found that 50% of those without experience did 
indeed express negative attitudes on this question of the pretest. After the 
diagnostic simulation experience, however, 66.7? of this group (those without 
diagnostic experience) expressed the opinion that a group decision can be 
obtained by an interdisciplinary approach^ while 89.5? of the entire class felt 
posi ti vely. 



QUESTION 7 

**i deal ^^esponse" 

Time is a scarce resource that must be considered in planning a diag- 
nostic proced^'re. in the diagnostic simulation cases, the staff sees 
the child for one day, three hours during the morning and 2 hours during 
the afternoon. 

The diagnostic simulation was designed so that only three hours of 
information during the morning session and two hours of information during the 
afternoon session are released, even if a team overestimates the amount of time 
required to administer the tests that it requests. It is for this reason that 
the staff must schedule its time carefully so that it may receive all the 
information it needs for preparing a diagnosis. The class generally felt that 
time was a scarce commodity. (>nly 10-5? still had negative opinions on this 
question after completing the diagnostic simulation cases- 



QUESTION 8 
' dea I Response" 

A diagnosis which results from the interpretation of test results 
should also lead to recommendations for a remedial plan. 

As part of the simulation, each student was required to make decisioni. 
regarding the teaching strategies that he would use in a remedial program for 
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the ch. Id under study. Each student had to choose from some GO possible 1ech- 
mques those which could appropriately be used for tho child and indicate why 
they should be used. Ihe entire class reaWzBd the importance of using the 
diagnostic information as an aid for developing a remedial plan. he biqqest 
column °^ ^""^ ^° ^""^^ ^^^^ ^'^'^ entirely preferred Ideal response 

Two versions of the computer simulation have been developed. One version 
IS run as a batch job, which requires a days turn around time and therefore the 
student does not receive the information that he requests until the following 
class period, and the se-ond version is run using the on-line facilMv of the 
computer where the student receives the information that he requests immediately 
at the computer terminal. The on-line ver?;on is particu larly good for those 
students who enjoy doing the diagnosis individually. We were interested in 
determining which of the two versions the class found mere helpful and there- 
to re we asked the following question: 

I would prefer using a diagnostic simulation which would give mo 
immediate feedback. OR i would prefer using a diagnostic simu- 
lation which would allow for class discussion. 

This was not used as part of the attitude scale discussed above but was 
a general interest question, rhe results were as follows: 

PRE-TEST POST-fFST 



ndiv. No (pinion Croup 'ndiv. No opinion Troup 



Composite 10.5 5.3 84.2 15.8 

Diag 7.7 7.7 84.6 15.4 

No Diag IG.7 - 83.0 16.7 



84.2 
84. G 

l;3.0 



We therefore conclude that most students preferred the batch version 
of the simulation, where diagnostic information was not received until, the 
following class period, f rom the results we also find that the shift 'in opinion 
to the version which gives immediate feedback can be attributed to the group 
of students who have had diagnostic experience. 



Costs 

Computer costs for running the interactive simulations are proving to 
be quite inexpensive, making the use of these simulations quite practical. 

he following costs in running tho programs were eticountered at f.'orthwestern's 
Voyelback ("omputer Center. 
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Program SIMCASE 

(Decision 1) - 5 Teams 

25 Students 

Program SIMCASE 

(Decision 2) - 5 Teams 

25 Students 

Program DIAGNOS 

(Decision 3) - 5 Teams 

25 Students 



Average cost 
Total per student 



Batch Processing 

Program CREATE $1.05 



1.17 $.05 



1.00 .04 



1.00 .04 



Program TEACH 1.61 .07 
(Decision 4) -22 Students 

Shared-Time : Diagnostic Simulati on (ON-LINE) 

2% Hours of Real Time '1.41 .20 
2 Teams - 7 Students 
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interactive Computer Simulation 

!• Evaluation of the Simulation of a Diagnostic Clinic . 

To evaluate the diagnostic simulation, a group of practicing 
and certified learning disabilities specialiF*-s was asked to spend 
a day going through the various parts of the diagnostic simulation 
of the diagnosing process to evaluate feasibility, practicality, 
and realism as a training technique. In addition to the diagnosis 
simulation, they participated in several other computer- learning 
disabilities activities during the day. 

The evaluation session was held on Saturday, December 11, 1971 
at the Vogelback Computer Center' of Northwestern University. The 
schedule of activities for the evaluation sessions is shown below. 



Schedule of Activities for Evaluation Session . 

9: 30- 10: 15 a.m. Orientation: Janet Lerner 

Decision 1. Making diagnostic decisions for simulated 
morning clinic session. 

10:15ol0:4!' a.m. Computer Uses in Learning Disabilities: 

James A. Schuyler 

10:45-11:30 a.m. Decision 2. Making diagnostic decisions for simulated 

afternoon clinic session. 

11:30-12:00 noon C.A.I. Tlme-slarlng Computer-Assisted-Instruction Program. 

Using PHONICS for teachers. 

12:00-12:45 p.m. Decision 3. Formulating the diagnosis. 

12:45-1:30 p.m. Lunch. Interim evaluation. 

1:30-2:15 p.m. Discussion of the diagnostic decisions of the various 

teams. 

Doclsion 4. Selection of teaching techniques. 

2:lS-3:00 p.m. ON-LINK Incor/iction computer simulation of diagnosis 

process. Usiug tinio-sharing terminal. 

3:00-3:30 p.m. PinnL KvahiaLion. 



62 



Description of the Evaluators 

The public schools of Des Plalnes, Illinois, agreed to par- 
ticipate In the evaluation activity. The Des Plalnes school dis- 
trict Is a large district located northwest of the city of Chicago. 
This district was selected because It has one of the oldest and 
best- established learning disabilities programs In the area. Th^ 
learning disabilities program serves children from kindergarten 
through high school and learning disabilities teachers in «. .lis 
district come from a variety of backgroiinds and many different 
educational institutions. Six teachers volunteered to act as 
evaluators. The teachers were randomly divided into two teams. 

The following educators participated in the evaluation: 

1. Mrs. Estelle Bradley Reading/Learning Disabilities Coordinator 

2. Mrs. Rita Deiengonski Leiarning Disabilities Teacher 

3. Mr. Harold N. Harrison Learning Disabilities Teacher 

4. Mrs. Marian S. O'Neil Learning Disabilities Teacher 

5. Miss Janet G. Pigman Learning Disabilities Teacher 

6. ^ Mrs. Jo Szcaesney Learning Disabilities Teacher 

The participating evaluators filled out a Data Survey form. The following 

suoniary describes the background of the six evaluators. 

Certification Numbes 

Certification in Learning Diaabilltles 6 

State of Illinois 
Elementary K-9 (Illinois) 4 
EleiAentary K-I2 (Illinois) 2 
Supervisory (K-14) I 
Adult Education 1 
Experience , 
Number of years in regular education 
Rangi : 0-25 Average: 8 

Number of years in special education 
Range: 1-16 Average: 6 

Graduate Education 

R.in>:e: From some graduate work to Ph.D. candidate. 

ri-;uluiiio education rccoivini nt 5 different colleges 
aud uuivorsltloii* 

Areas of tratninR . 

The evaluators were asked to specify areas of intensive training. The 
following areas were iailicated. 
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Area ot Intensive Traininif 


Number 


Learning Disabilities 


o 


Elementary education 


o 


Reading 


A 


Special education 


4 


Psychology 


2 


Counseling 


2 


Motor development 


2 . 


Language and Speech pathology 


1 


Arithmetic 


1 


Neurology 


1 


Early Childhood 


1 


Secondary education 


1 



m addition^ the evaluators were asked to rank their own areas of interest 
and strength from a list of 12 areas. The following selections were made: 
Areas of Strength 

Number of evaluat6rs 

Highest Ranking Selecting it 

Redding 3 

Learning Disabilities 1 

Special Education X 

Early Childhood 1 

Second Highest Rank 

Learning Disabilities 2 

Special Education i 

Arithmetic i 

Elementary Education 1 

Reading i 

Third Highest Rank 

Special Education , 1 



1. 



Cnt* ly ilh I lilliooit I 
Ni*uroloj»,y ^ 
Secondary Education 1 



«.5 
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TEACHER EVALUATION 
^^^^ * of Simulated Diagnosis Session 



We would like to obtain your opinions concerning the Interactive Computer Diagnosis 
sessions. Please rate the following questions. We would appreciate any additional 
cofisnents and suggestions you might have. 

1, How would you judge this method as one technique, 
among others, to teach the process of diagnosing 

learning disabilities poor excellent 

a. for college students In learning / ^ a 7 

disabilities programs J 1_ 2_ 3__ 4_ 5_ b — /_ 

b. for learning disabilities teachers as part 

oi an "In-servlco" course.? 2_ 3__ 4_ 5 — 6 — 7 — 



Comments 



2. How likely do. you think the type of case likely unlikely 
you worked with would be among children / «i 7 

In a typical learning disabilities program? l__ 2 — 3_ 4_ 5 — b — 

Comments . 



3. How would you judge this technique as a 

simulation method for exposing students ^^^^ excellent 

to group Interactions in professional 
staff Ings? 

CooKients 



1 2 3 4 5 6_ ?. 



4. Do you think that it would be of value 

and interest for other learnlnE disabilities no^^^^ valuJihle 

specialists to spend a day similar to ? i U b b 7 

today's session* ^ — — — '* — — — — 

C omment s — ' ' 

5. Do you think It would bo valuable for very 
students to work through another diagnostic value valu/ible 
case on an individual basis, using the t 6 5 h 7 
ON-LINE terminal? ' — ^ — ^ — — — — 

C ommen t s ; V— ■ ~ ~ 

— '"^ — ■ " 

6. Do you think that working through a no 
case would be a fair examination for ' S h 7 
students In a Diagnosis course? I — ^ — ^ — 4 — b — — — 



Comments 



7. Would you ^e Interested In learning more . , , r , j 

about the computer and learning disabilities- 1 2 — 3 — 4 — j — — 



Coiranents 

^^verall comments, suggestions, criticisms 



usi other side, if you wish" 
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Evaluation Sunmtary 

Several different evaluation approaches were used. 1) An evaluation instru- 
ment was designed usfag a Likert-type scale. Each participant completed the form 
(See chart A on following page). 2) The decision-making sessions, as well as the 
evaluation session, were taped. 3) Detailed notes were taken during the oral 
evaluation session. These will be summarized below. 

Summary of Teacher Evaluation of Simulated Diagnosis 
Question 1. 

How would you judge this method as one technique among others to teach the 
process of diagnosing learning disabilities? 

a. for college students in learning disabilities programs? 

b. ' for learning disabilities teachers as part of the "in-service" course? 

Rating scale: 1 through 7 ( poor- 1- through excellent-7) , 



Ratings of Evaluations Number 

Part a. Rating 7 5 

Rating 6 1 

Average Rating 6.8 

Part b. Rating 7 5 

Rating 6 1 

Average Rating 6.8 



Question 2; 

How likely do you think the type of case you worked with would be among 
children in a typical learning disabilities program? 

Rating scale: 1 through 7 (very likely-1 through very unlikely-7). 



Ratings of Evaluations Number 

Rating 1 4 
Rating 2 1 
Rating 3 1 



Average rating 1.5 

Question 3. 

How would you judge this technique as a simulation method for exposing 
students to gtoup Interactions in professional staffings? 

Rating scale: I through 7 (poor-1 through excellent-7) 



Ratl«>.*.s oi' Kvaluntipns Numbe r 

Katlnp, 7 2 
K<iLli>K 6 3 
Rating 3 1 
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Question 4. 

Do you think that it would be of value and interest for Ouher learning 
disabilities specialists to spend a day similar to today's sessions? 

Rating scale: 1 through 7 (no value*l through very valuable-?)* 

Ratings of Evaluations Number 

Rating 7 i 
Rating 6 I 

Average rating 6.8 

Question 5. 

Do you think it would be valuable for students to work through another diagnostic 
. case on an individual basis, using the ON-lINE terminal? 

Rating scale: 1 through 7 (no value-1 through very valuable-7). 

Ratings of Evaluations Number 

Rating 7 5 
Rating 6 1 

Average rating 6.8 

Question 6. 

Do you think that working through a case would be a fair examination for 
students In a Diagnosis course? 

Rating scale: 1 through 7 (yes-1 through no-7) . 



Ratings of Evaluations Number 

Rating 1 4 
Rating 2 1 
Rating 3 1 



Average rating 1.8 



"""'w^uu'y ou be interested In U.rnlog »ore about the c<».puter and learning 

disabilities? 

ictlu}; «.vN.lo: I ih.-.n.».l. 7 vy.M.-l Uu'ouK.h 



Hat I UK I ^ 
Average rnuinn I 
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Evaluation of the nour«;ft 



The specific objectives of the introductory computer course as set 
down by the Special Projects Application Proposal made in August. 1972 are: 

1. To develop an awareness and appreciation among students of 
what is happening to computer technology and In this way to 
develop an open attitude toward computers and their uses. 

2. To develop the ability to clearly analyze problems and 
reduce them to a form easi ly handled by the computer. 

Therefore with the introduction of this course in January, 1973. it was necessary 
to develop a method of evaluating it in terms of these specific objectives. To 
evaluate the coroputer^ course in terms of the first objective, bn attitude 
questionnaire with multi-level responses was constructed. The scale used a 
polar choice format, where each question aas a choice between two statements, 
dealing with the same content, but with one that advocated the pro position 
and the other the £on. This required the student to locate his attitude on a 
scale anchored by a statement at each pole. The question is shown on the 
fol iowi ng page. 

The questionnaire was administered twice, it was given to all the stu- 
dents who were enrolled in the course on the first day of class to measure 
theclass attitudes before taking the course and the same questionnaire was 
again given on the last day of class to measure class attitudes at the end of 
the course. By studying both the pre and post tests results, we were able to 
effectively evaluate attitude change. 

Various statistical procedures wer used to insure that the scale was 
meaningful and that it represented a reliable instrument. The Mod^ified 
Language input (MLl) was used to measure the internal consistency reliability 
of the scale. MLl was developed at Nortl.western with the assistance of Dr. 
Phillip Freidman. This program commutes a ffOYTR as a measure of reliability 
and calculated a .7097 figure as a measure of the i.nternal consistency of 
the questionnaire that was used in this analysis. This figure indicates rea- 
sonable reliability of an instrument that measure attitudes. Using the re- 
ciprocal averages technique a reliability of .8463 was computed. The new 
weightings computed by the reciprocal averages technique, should be used for 
all future administrations of this attitude scale. 

To analyze changes of attitude as measured by the entire instrument 
the alternatives of each question were weighted. The most desirable or what 
was considered the "ideal response" was weighted 5 and the least desirable 
response was given a weight of I . A total score was then computed for each 
student for both the pre and post-tests and using these scores a statistical 
analysis was performed to determine whether attitudes had In fact changed. 
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:uv. 10 . ( BEST COPT mUBlE 



Ejc'; Jtc-s rx'tirf.:"; of. t's> pTtftniatl^eo, A ftad B, bet^cn T^lch you are aalted to 
dto9co by etrelftis oao of thoso indicator* ; 

A •* St&tuictxt A l9 cntlroly prafevrod to Statcsoat B as aa eacpreeal.a of 
try opinion 

.1 - Stoteia&at A is soaawhat p?af erred over Scate^^cat B 
? I crsROC chcosQ betv^aen A etnd B 
b - Stato3io::t B io coccrchat preferred to Ststesumt A 
3 - rtatsoact B Is entirely preferred to Stateneat A ae an eicpreealoa oi 
ray opinion 

A a 7 b B 1. A. I 'nould not be bosltaat to use tbe coapttter In my raiaarcli (D432t) 
^ studies or la ay Job« 

^ 0. X vMuld be hesltanf: * to use the ccsBpnter in ay resenrdli studies 

3 or la ay jdb* 

SAaYbB 2. A* I vould feel hesitant la aafcias a eooputer eoasttltoat for ( 1 1245) 

S aaslstence la solvlag a preblen. 

iS B* Z would not he hesltaat la aslelas a eoapater eoasnltsat for 

^ asaisteaee la aolvlag a problsa^ 

AatbB 3« A* Ido feel that the eoapnter has a Bood nse la the field of (34321) 

learning disabilities and la related fields* 

B« I do Bot feel that the eooputer has a good noa la the field 
of learalag dlsablUtiea and in related fields* 

Aa7bB 4* A. I have sone Ideas of hov the conputer eon be used by people ( 5432 1 ) 

in the field of learning diaabllltles and in related fields. 

B. I have no Id^a of hocr one uould use tbe eooputer la the field 
of learning dlssbilities and is related fields* 

A a 7 b B 5. A« I ^muld prefer to aaalyse ay atatlatleal data uaing a eooputer (5432 1 ) 

progrsB. 

B. I aould prefer to analyse my statistical data using a oalcolator. 

Aa7bB 6* A* If I aere to use a eooputer, I aould oaly use eoe vdileb is ( 12345) 

slsllar to the oae feuad at the Rorffaaestera Coavutiog Ceater» 

B* If I aare to uee a coaputer, I vould aot be eoneomed wldi the 
type of eooputer I aas using* 
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BEST copy AV/UUBif 

aio iiuv . iu»-v.v.v.fc o*: ccvuur a>j»licaii-'afi volu&Xug to ay tittld of 

B. If iic::aj, £ r-Kjld be aftftXd to get Involvod la assUciag In t]i» 

co^/tlor ftr.c of eD£tpttS«ir itpplicstlone reHatins to ay £lold ot Intexeot. 

A ft t b B A. Oaly •av^;3c hava « fs&thoBACicol Ulect abould got Involvod la ( 12345) 

oio Btaay or eonputotrt. 

B. Ateybcdy vlfeli on Intoroet in eoapator ueee slioald got Involved In 
aftitdying Its te^nology. ^ *« 

AotbB 9. A. J fool that co^tor o«p«rto jiro oagor to aostot ttooo ^ «o (543? I > 

I fMl tht« esopittr a^pMrt* do not oijoy mlatliig tfiOM lAo 

A « ? b B 10. A. I fool that OBO mot bo a eooputor apooiaUot to plan eoavutor ( 12345) 

opplUotloiia 111 a flold attch ao loanilag dlaOblUtioa.^^ 

Lf!!} wittODO idio aaml7 haa a boale mdwataDdttag of dM em* 
blUUoa of tbo eooptttor eaat plan eaavmtor wlleoaona la « aJd 
BuA aa loandag dlaobilitiaa.^ 

AofbBU. A, I iiwW Im lioeltaat to aator a dopoilaiat lAlcii ( 12345) 

tflba a viooKal eonvotar convaa. i i^^^d) 

B. I wtM not b« baaltaat to oator a d^artaaat lAldi M<|aiM« Oiat 
1 tafca a gaaoral eoapotar aoma. h«*^ 

AatbBU. A. I tfiAt a olavU «n»r to ay pwgr^ (,2345, 

B. I fOel tbat ae ortor la oqr prognn ooald oanae a eo^tor falluco. 

AaTbBlS. A. 1 loald otmaldOr dxopplag a eooraa vbioh raqalred aa to ato tba ( 12345) 

eoapotar to aolva ^y boBownfc aaaigBMMita. «» wo »a ^ u:>^:>} 

^ iJ2if-"I! toppias « coaraa «hidi faqutsad aa to oaa tha 

Mpvtar to aolva nor baawwik aaalvnaata. 

AatbBU. A. ;_yoM^to « JO aHh aa oigiiaatioa KhiOh «Aaa aatanalva (5432n 

eao of tba ea^tor aa n aid to dla^ioali ttd raaadUtlOB. 

*" 2-!^.?' «moldar a Jab vltii aa otgaalaatioa ihlOb oOfcoa aataaaivo 
aao of the etnptitar aa aa aid to dla^aU aad Madlatlaa. 

AafbBX5. A* 1 loold ooaoldor kwwAiag ay owi reaoasoh data. (54345) 
B. 1 aooU Bovor eoaaldor baypaaeliias «V wa taaoactih data. 
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statistical Study 

NULL HYPOTHESIS: ihe students enrol led in the Computer bourse exhibit no 

significant change in their attitudes toward computers 
after completing the course. 



STATISTICAL TEST: 

Since each student was given both the pre and post test^ it is safe to 
assume that their scores may be correlated and it is for this reason that a 
correlated t test was used for the analysis. 

SIGNIFICANCE LEVEL 

A .05 level was chosen as the probability level for rejecting the null 
hypothesis. The analysis was performed on 15 cases, although there were more 
students enrolled in the class. We did not have both pre and post tost scores 
on the other studenis . 



RES ILTS 

Using the Statisitical ^^ackage for the Social Sciences (SF^S) T-test 
subprogram developed at Northwestern , it was found that there was a significant 
change in attitude in the positive direction or in the direction of '^desired 
response'* at the .001 level. We feel from these results therefore that the 
introductory computer course did contribute to encouraging an open attitude 
toward computers and therefore that we have met the first objective as set down 
in the Special Projects Application. We do however^ realize all the limitations 
of such an interpretation. We know that in this kind of design, one group 
pre-post test, that there are many factors such as history (events other than 
the class presentation which encouraged changes in attitude) and the effect of 
the instrument itself (the fact that the answers might simply reflect what 
the class felt was expected and not a true expression of opinion) which effect 
the internal validity of such an analysis. However, we feel that this was the 
best method of objectively studying attitude change that we had avai lable. 



2-Tai I Mean 

Variable i!f of Cases Mean SD SE Corr FVob Diff SD SE 



rre-Test 15 56.5333 8.331 2.151 



.570 .027 -8,0 0.998 1.807 
f ost-Test 15 65. 1333 6.198 1.60 



2-rai I 
T-Value DF I yob 

-4.76 14 . 001 



f^V using both the output from the ML I program and from the cross tabula- 
tion option of we were able to study each Question of the scale individuall/ 
and assess attitude changes not only as measured by the entire insi.ument but 
also by specific quest ions, n the ^able be low > we have presentf?d in tabular 
form the percentages of positive and negative responses on each cues t ion both 
on the pre and post tests. obitive attitudes are defined as th^se initio direction 
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of the "ideal response'* while the negative attitudes are defined as thos^ re- 
sponses of no opinion or with an opinion in the opposite direction of the 
"ideal response", (t is obvious from looking at the table thai attitudes 
are primarily in the positive direction even on the pre test, This was ex- 
pected as the course was not a required one and therefore only those s+udents 
with essentially a positive attitude toward the study of computer technology 
would consider enrolling in it. We further discovered from our analysis that 
questions one and thirteen are the most reliable, each of which had a reliability 
figure greater than .70. As measured by the fisher's Lxact lest, there was 
no individual question where there was a significant change of attitude at the 
.05 level from pre to post test, it should also be noted that only in question 
two was there a trhift to a less desirable response from pre to post test. This 
will be discussed further below. 

Looking at each question in terms of the "ideal response" we find: 

QUESTION I 
"Ideal f^esponse" 

• would no1 be hesistant to use the computer in my research studies 
or i n my job . 

'n the past students ir department of Learning Disabilities have not 
extensively used the statistic onputer programs available at Northwestern 
to analyze their data. Where i,.cf data required simple calculations, they per- 
formed the analysis by hand or on an electronic calculator, often they would 
hire computer consultants to perform analyses which required complex calculations 
and they rarely even considered such techniques as factor analysis which are 
best performed on the computer. We hoped that after completing the intro- 
ductory course that we would find that our students would look forward to doing 
their own computer work and that in this way they would be encouraged to use 
some of the more complex statistical techniques which are best performed on the 
computer. We found that from pre to post tost 40% of the students enrolled in 
the computer course changed from a negative position on this question to a 
positive one and that after the course the entire class felt that they would 
be willing to use the computer »n their research or on the job. 



QUESTION 2 

"I deal f esponse" 

would not be hesistant in asking a compu+er consultant for 
assistance in solving a problem. 

We were hoping tiat by asking the students in the class to run their 
jobs at Northwestern's Computing Center, that they would become more familiar 
with its facilities and with the professional assistance one can obtriin there. 

y looking at the attitude's expressed in this question, where there was a shift 
to negative opinions, we can only assume that some of our students had unplGasant 
experiences while working their assignments. -he result on this Question soerrr , 
however, to contradict those found on questior- 9 which has a sirni la*^ under- 
lying concept, the request for assistance. We can only assume that the term^^ 
computer consultant and computer expert are important to the opinions expressed 
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in these questions. We should note that the computer consultants at the 
computing center are students themselves and that they might not be as willi 
to help as those who consult In other environments. 



QUESTION 3 
"•deal t^esponse" 

I do feel that the computer has a good use in the field of learning 
disabilities and In related fields. 

A considerable portion of course was devoted to discussing the ways 
in which the computer can be used in other than scientific fields. Tor in- 
stance, the students were shown how the computer can be used as atool in 
diagnosis or how computer simulations can be used effectively as an aid in 
Instruction, it would appear from the results that we successfully exposed 
the class to various computer applications for the entire class felt positively 
with regard to this question after completing the course. 

QUESTION 4 

"Ideal Response" 

^ have some ideas of hew the compjter can be used by people 
in the field of learning disabilities and in related fields. 

The comments regarding question three also apply here and the fact 
that lOOf of the class also felt positively on the post test on this question 
rurther supports the interpretation we presented above. 



QUESTION 5 
"Ideal Response** 

' would prefer to analyze my statistical data using a computer program. 

During the course we not only assigned computer programs which were 
to be written by the student himself buf we also required that he run some 
package statistical programs such as Si-SS so that he might see how easy it 
is to analyze his data by computer. After completing the course we found 
that 100^ of the class f e U that they preferred using the computer to using 
a calculator for statistical analysis, ihis further supports our inter- 
pretation of question I. 



QUEST 'ON 6 
"'deal I'esponse" 

f were to use a computer, ' would not be concerned with the type 
of computer I was using. 

We wanted to direct the class discussions to computers in general and 
not specifically to the -DC 6400 that is used by the students at r:or thwes tern. 
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We were interested in teaching the students that all computers are easy to 
use and that similar packages are available on all computers. 

Although there was a slight shift in attitude in the positive d i recti on ^ 
the shift was not as great as we would have liked. 33.3^ of the class still 
preferred using a CDC 6400. We were happy to see^ however, that only one 
person actually said that he would only use a COC 6400. 



QUESTION 7 
**ldeal Response** 

If asked I would not be afraid to get involved in assisting in the 
development of computer applications relating to my field of interest. 

It is important when developing computer application that one have 
both a computer expert and a subject matter expert working on the develop- 
ment and implementation. It would be ideal if one person had both capabilities 
however p most often this is not the case. We hoped that through class 
discussion we would encourage more of our students to get involved in 
application development and implementation. After completing the course, 
86.9% of the class felt that they would be willing to assist in the develop- 
ment of computer applications which is a significant change from the opinions 
expressed on the pre test where only 60^ expressed positive opinions. 



QUESTION 8 

"I deal Response'* 

Anybody with an interest in computer uses should get involved in 
study i ng i ts technology. 

We wanted to dispell the myth that only individuals with a special 
talent for mathematics can be successful in computer studies. We wanted 
the class to learn there are various levels at which one can sfudv computer 
technology and that one need not possess any real talents to study computer 
technology at the basic level. He need only have an interest in doing so. 
We found that entire class expressed the opinion that interest is enough. 



QUESTION 9 

" I deal f-^esponse'* 

feel that computer experts are eager to assist those who are 
i nexper ienced. 

The comments made regarding question two apply to this question also, 
t would appear from the responses to these two questions that on the whole 
the class members are still not generally eager to request assistance from 
computer professionals. 
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QUESTION 10 
"Ideal Response" 



I feel that someone who merely has a basic understanding of the 
capabilities of the computer, oan plan computer applications in 
field such as learning disabilities.' 



a 



The underlying concept of t*his question is similar to that found in 
question seven, that subject matter experts should not be afraid in getting 
involved in developing computer applications and that development does not 
necessari ly mean that one must have the technical expertise needed for 
implementation. There was a great shift In opinion from pre to post test 
on this question. On the post test, the entire class felt that one need only 
have a basic understanding to plan computer applications while only 6Q^ of 
the class expressed this opinion on the i)re test, it would appear from the 
results on question seven and ten that we were successful in encouraging the 
members of the class to get involved in computer applications. 

QUESTION II 
"Ideal Rebponse" 

I would ncl- be hesistant to enter a department which required that 
I take a general computer course. 

'n general we assumed that even on the pre test the members of the 
class would answer this question in the positive direction. This was indeed 
the case with lOOf of the class expressing positive opinions on the pre test, 
't IS interesting to note, however, that of this \00% only 601 were entirely 
certain that they would enter a department which had a curriculum that re- 
quired their students to take a general computer course while of the 100^ 
which answered positively on the post test, all 100? were entirely certain. 
We feel that this indicates that we were successful in devebping a course 
which presented material at the appropriate technological level. 

QUESTION 12 
"Ideal Response" 

I feel that no error in my program could cause a computer fai lure. 

We were interested in teaching the class about both +he interdependence 
and the independence of the computer operating system and the compuier pro- 
grams written by the student. Most beginning programmers feel that through 
their programs that thay can direct the operation of the computer that errors 
in their programs can in fact even cause computer failures. The general 
inexperience of the class is reflected by the opinions expressed by them 
on the pre test. More of the class expressed negative opinions on the pre- 
test on this question than on any other on this attitude questionnaire. iy 
the end of the quarter we were able to change the opinion of 35.7,f of the class. 
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QUES.TION 13 
••Ideal "Response" 

- I would not consider dropping a course which required me to use 
the computer to solve my homework assignments. 

The underlying concept expressed in this question is similar to that 
expressed in question II, that the student should not fear studying the com- 
puter as part of their academic program. 93.3^ of the class felt positively 
on the post test and there was a shift from pre to post test of 40? from prefer 
to entirely prefer. 



QUESTION 14 
••Ideal Response" 

I would consider a job with an organization which makes extensive use 
of the computer as an aid to diagnosis and remediation. 

We feel that with the technological r&volution created by the computer, 
a Learning Disabilities Specialist, more than ever before is likely to find 
himself applying for positions in hospital clinics and other agencies which 
make use ojp the computer. Our departiient is interested in preparing our 
gf-aduates both psychologically and academically, to accept positions in such 
institutions. We found that 93.3^ of the class would consider such a position 
ar * that there was a 33. 3)? shift to the entirely preferred opinion from pre 
to post test. 

QUESTION 15 
•'Ideal Response" 

I would consider keypunching my own research data. 

We tried to show the class that keypunching was no more difficult 
than typing and it appears that we were successful and that the class did not 
find keypunching difficult, for they all felt that they would consider key- 
punching their own resea'-ch data. 

To further study class opinion, we asked the members to comment on the 
open-ended question, "What was your ovetall reaction to the introductory 
computer course?" Here are some of the comments that we received. In gener- 
al, the members of the class felt that the course was worthwhi le and a 
valuable learning experience. t would appear from the comments that the 
students were particularly interested in programming and computer applications 
and less interested in learning about computer hardware. 

To evaluate the computer course In terms of the second objective 
Mo develop the ability to clearly analyze problems and reduce them to a 
form easily handled by the computer! we are including some of the compu-tt • 
problems designed by members of tr.e class afid also some of the projects that 
they actually completed. 

The class was divided into two groups, those who were in+orectorj in 
learning FORTRAN and those who had personal computer projects they wantcxi to 
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compltfte. ^he class met as a whole two days a week and was divided into these 
two groups for the remaining class meeting. Those students who chose to 
learn rORTRAN were required to complete three fORTRAN programming problems 
and to design a problem which they felt could effectively be solved by 
computer, either using FORTRAN or some other computer language. Everyone 
was able to complete the assignments^wi th minimum assistance, rhe- actual 
assigauents and example solutions as completed by the class members are in- 
cluded below. Also included below are three of the original problems designed 
by the members of the class, ihe problems relate to the fields of learninq 
disabilities, "Speech catholoyy and Audiology. 
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COURSE EVALUATIONS 



I generally feel that the course was a worthwhile one, especially 
considering the experimental nature of the course. i do, however, have some 
suggestions which rright serve to make the course butter (at least for someone 
like me> if it is taught again^ 

First of aMp t would have liked to do more work with and Mastc. 

I feel that my knowledge of these areas is far from complete. erhaps less 
time could have been spent talking about the jnechanicv> of the computer system 
itself, (something we rarely come into contact with .irnl mona time spent in 
discussing the capabilities of SPSS and Basic. 

The same is generally true of FORTRAN, but ' roali/e that seldom does 
one (even complete) course furnish the perspective programmer with all the 
tools of this language. 

! guess what i 'm trying to say is that yes^ have a general under- 
standing of these three systems but don't feel entirely competent in any. 
Perhaps this is all » need^ though, for my present work and for my later 
research. 

. I enjoyed the informal nature of the class and \he class par tici pation. 
Also, I enjoyed my contact with the computer (even when it didn't run my 
programs the way woulJ have liked) and feel much more confident about my 
"analytical' abi li ties. 

Havl ig known relatively nothing at the beginning of the course, i can 
now safely say ' have learned something, in fact ' must boastf u lly*say "a 
great deal/' 

Now for a consideration of the course itself, (overall the course be- 
gan at a great pace. I think proper consideration was given to those of us 
who knew nothing and » really mean this, it was important that we not be 
scared away . . . which we weren't. 

''he lectures and assignments for basi c language were good, and the 
decision to use the basic frrst was a good one. it ''warmed" us up to the 
confrontation of SPSS. 

: wish more demonstration of programming would have taken place. ^hat 
is, more of a lab atmosphere within the class. Perhaps once a week one 
session could be devoted to presenting a problem to bo solved by the group 
in the language being studied at that time. A few on-line terminals could be 
avai lab le. 

I thought the weekly group meetings were excellent, ! personally 
learned a great deal about FOF^TRAN and it was becai the U Pr^AN lectures 
were relevant to programming problems. There wa«: a freedom to make a "fool" 
of oneself if a question was a bit elementary. 

Frankly, the last third of the course was weake^1. * would have pre- 
ferred discussing and analyzing problems and thei"" i nter protat i on into 
language than be exposed to "national digital analogue proyramr,*' . nence the 
lectures toward +he end faded. Cest la viell More practice in close, would 
h3ve been helpful . 

First, * improN/ed 200/ in my understanding of i ' (v:r .rnfl r . vlI^o wao 
happy that • was given the opportunity to proorar. * - , tc> -r* , ./ r t^- no^ t 
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valuable portion of the course. Further, the workbooks were excellent. 
My criticisms would include the following: 

1. The last weeks of the course dealt with subjects that i had 
little Interest in. This would include discussion ofoomputers in the U 5 A 

2. More specific work was needed on the section of SPSS. 

3. Other Hbrary programs, including some i ntroduction to the mo 
system should have been included. 

« .'^ fPP®ar-ed that the objectives of the course and a clear course 

outline had not been clearly formulated at the beginning of the quarter 
Wh. e 1 understand that this is the first year for this course and further, 
!«'i%K ^\T^ opposed to courses with flexibility, it seemed that assignmentr. 
were thought up, or altered at the spur of the moment. This was not fair to 
the students. 

The course was useful in giving us exposure to several languages and 
in allowng us to try out various ideas. Before this course l had not given 
much serious thought to using the computer in C.O. The two fields seemed as 
tar apart as possible. However, the course made me see that not only are 
computers relevant in many subfields, but in a few years they will be rele- 
vant in everything we do. Discussions of other computers, incompatibility 
and the. like served to show how widespread computer technology is. i now feel 
that a new level of "literacy" is required - fhat o< being literate on a 
computer. 

The course was not relevant to the program if ijI you read was the 
desription. This is a real drawback. If people only knew how important this 
area is ... '."hen I view research bwing done by +he "unenlightened" I feel 
like I have travelled back in time. (See last paragraph below) 

No fault could possibly be found with course organization. It was very 
well Organized and taught. ' 

'f somehow we could make this course NECESSARY for all doctoral 

students (at least) it would be a great thing, if some, even devious, way 

could be found to make computer "literacy" a requirement, this course would 

get a real boost. It would well become the most taky^n course in the Speech 
School. *^ 

• 

This was the most refreshing course ' We had in years. Perhaps its the 
change of pace from heavy reading, but the organization and .ectures certainly 
added to my enjoyment. Frankly, the content was more than I expected. I 
really think that we covered a lot of ground and amazingly, were ablet) 
become relatively proficient in several techniques. I reaMy feel very com- 
fortable about using the ccmputer now. Yes, Connie, the f iow charts should 
precede the programming. 

I think this was worthwhi le experience and I tenfi to be a 'skeptic 
All in all it was a good experiment. 

This course really shouldn't have been Compu .>r Applications in Com Dis 
but just programming I. 

I felt that the course was well organised and well taug' . i would have 
liked to have gone into BASIC in a little more detai I. i felt that someone 
was always willing to help me with a problem on my project or to [rovi 
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sources of information for further interest on a topic* I felt that i learned 
quite a bit in the course > although I thought that having a background In 
FORTRAN made certain aspects of the course boring. I was glad of the addi- 
tional exposure to computers and programs as it made me less frightened of 
them. On the whole, f thought the course was very good. 

• feel the course offered a variety of bits and pieces from several 
areas related to computers. That is, we learned some programming, some 
information abou^ the computer system and something about how computers can 
be of practical use. 

Personally, i hadn't expected much programming to be taught and would 
have preferred a greater emphasis on CAI and compufer applications. However, 
the way the class was handled left a great opportunity for the student to 
enlarge upon the area he was interested in • which is good ^ and with such a 
variety of interests and backgrounds, necessary!! 

This was a valuable learning experience?. In terms of the outline of 
the course, * would have liked to have covered some other languages in the 
formal class setting. I felt that I really learned a lot from the course. 
When ! entered the class ! knew nothing about computers or computer programming. 
Now I feel I have a basic understanding of how I could utilize a computer 
service in research. In terms of instructional techniques, I felt that the 
section of how a computer operates could have been explained in a clearer 
manner. I really enjoyed this course. 

The class seemed to be at first disorganized, at first - whD was to 
what, when, how — - after some initial trial and errors things though picked 
up - considerably. I would have liked to see more demonstrations, use of 
audio visual materials to explain content, i.e. slides, overhead, etc. 

\ liked the idea of individualization, and individual projects. I 
would have liked to have had more time for individual needs in solving 
problems, lab sessions. 

The instructors were positive and enthusiastic in their approach and 
they knew what they were talking about - especially Jim, I liked having 
special speakers on various topics. 

t was/am a little vague on evaluation (grades). 

I learned a lot. I knew nothing when t came to the class about computers 
'he class was beneficial to future research. 

! think the course was very interesting, and useful, i particularly 
appreciated the fact that it involved both an introduction to programming in 
more than one language as well as general background regarding computer soft*- 
ware and hardware. 

» considered the instruction to be very adequate. And ^ felt that i 
benefited greatly. The course did very definitely accomplish ;he goal of 
introducing the wide variety of opportunities for computer applications. 

I took the course fOr the purpose of doing some kind of project on rry 
own. I learned three new languages, I began to feel comfortable with on-line 
processing and I did a project which t believed was valuable. ' learned much 
from doing my project and enjoyed doing it. 
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My expectation of this course was that i would learn different ways of applying 
the computer to Cc:r. Dis. and that I would try some unique application myself. 
My expectations were met. 

That's how the course applied to me. Trying to be objective, i think 
that there was enough programming, there was a wide variety of options which 
compliment the wide variety of backgrounds of the class. 

! found the course. to be challenging, as ' had previously had no 
computer experience, i am leaving the course with a k<iowledge of where to ' 
look in order to^ply computer to problems. I found the workbooks to be quite 
helpful in explaining procedures. ' feel more confident in programming, 
although in the* case of FORTRAN I find that I rely heavily on referencing, 
in the workbook each step along the developrent of the program. I would have 
been interested in doing more work with SPSS than what was talked about during 
class time. 

feel now both a need and desire to study computer applications further. 

Excellent course - t feel the varied interests and computer experience 
of the class members was handled well by interest groups, i would have liked 
having a little more experience with SPSS as well as FORTRAN, and perhaps 
use of BASIC by interest only. Project reports were helpful. 

Programming experience was valuable. 

Generally ! feel I learned quite a bit, and do not dread using the 
computer for my dissertation as ! had prior to the course. 

My only complaint was with the few lectures on the computer availa- 
bilities, ' thought they might have been condensed into fewer lectures allowing 
more class sessions for lab. 

One other suggestion is to have computer terminals available on Saturday, 
and evenings for those of us with scheduling problems. 

' balieve that you should state that some knowledge of statistics would 
be helpful. I also believe some suggested readings should have been offered. 
No matter what my letter of evaluation of work done in this course, I know 
that I have learned a great deal - most important to me is on improvement 
in my ability to think +hrough a problem step by step. 

' received more than my share of assistance from everyone. I enjoyed 
putting mysel* through the wringer of hard work. 

' enjoyed getting the programming information of RASIC, FORTRAN, Tutor, 
as well as SPSS and the on-line experience. I feel the handouts on the pro- 
gramming methods were good. 

I feel the major question is how important to us was the last few weeks 
of class, tn doing a project in Tutor ! missed the experience with the 
FORTRAN labs. ' feel i would have liked to have gotten both, ihe information 
covered in the last few veeks ' don't find too helpful. 

I would have liked more in-depth siudy in FCRirAN or maSIC or S ond 
done more programming for experience. 
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TEACH program Batch) A3^ 
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DIAGNOSTIC INFORMATION AVAILABLE Sally Slmcase 



1. Wechsler Intelligence Scale for Children, (entire, test) 60 minutes 

2. Wise Information 

3. Wise Similarities 

4. Wise Comprehensibn 

5. Wise Ari'-hmetic 

6. Wise Vocabularly 

7. Wise Digit Span 

8. Wise Picture Completion 

9. Wise Picture Arrnagment 

10. Wise Block Design 

11. Wise Object Assembly 

12. Wise Coding 

13. Wise Mazes 

14. Stanford-Binet Intelligence Scale 60 minutes 

15. Illinois Test of Psycholinguistic Abilities (entire test). . . 90 minutes 

16. ITPA Auditory Reception 

17. ITPA Visual Reception 

18. ITPA Visual Association 

19. ITPA Verbal Expression 

20. ITPA Manual Expression 

21. ITPA Grmmatic Closure 

22. ITPA Visual Closure 

23. ITPA Auditory Sequential Memory 

24. ITPA Visual Sequential Memory 

25. ITPA Auditory Closure 

26. ITPA Sound Blending 

27. ITPA Auditory Association 

28. Detroit Tests of Learning Aptitude, (entire, test) 144 minutes 



29. DTLA pictorial Absurdities 

30. DTLA Verbal Absurdities 

31. DTLA Picuorlal OppoJites 

32. DTLA Verbal OpposiLes 

33. DTLA Motor Speed 

34. OTLA Auditory Attention Span for Unrelated Words 

35. DTLA Oral Commissions 

36. DTLA Visual Attention Span for Objects 

37. DTLA Orientation 

38. DTLA Free Association 

39. DTLA Designs 

40. DTLA Auditory Attention Span for Related Syllables 

41. DTLA Number Ability 

42. DTLA Social Adjustment 

43. DTLA Visual Attention Span for Letters 

44. DTLA Disarranged Pictures ^ 

45. DTLA Oral Directions 

46. DTtA likenesses and Differences 
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47. Frostig Developmental Test of Visual Perception (entire test). . .25 minutes 

48. Frostig Eye-motor Coordination 

49. Frostig Figure- ground Perception 

50. Frostig Form Constancy 
31. .Frostig Position In Space 

52. Frostig Spatial Relationships 

53. Beery-Butenica Developmental Test of Visual-Motor Integration . .20 minutes 

54. Goodenough-Harrls Draw-A-Man Test 10 minutes 

55. Heath Railwalking Test 15 minutes 

56. Purdue Perceptual Motor Survey Test. . (entire test) 55 minutes 

57. Purdue Walking Board 

58. Purdue Jumping 

59. Purdue Identification of Body Parts 

60. Purdue Obstacle Course 

61. Purdue Kraus-Weber 

62. Purdue Angels-lnsthe-snow 

63. Purdue Chalkboard 

64. Purdue Rhythmic Writing 

65. Purdue Ocular Pursuits 

66. Purdue Visual Achievement 

67. Purdue Imitation of Movement 

68. Picture Store Language Test 20 minutes 

PSLT Productivity--Total Words 

PSLT Productivity - Words per Sentence 
PSLT Productivity - Total Sentences 
PSLT Syntax Quotient 
PSLT Abstract-Concrete Scale 

74. Peabody Picture Vocabulary Test 15 minutes 

75. Tempi in- Da r ley T«st of Articulation 15 minuses 

76. Wide-Rnnge Achievement Tests (entire test) 30 minutes 

77. WBAT Spelling 

78. WRAT Arithmetic 

79. WRAT Reading 

80. V^nelcnd Social Maturity Scale 5 minutes 

81. Gates-Russell Spelling Diagnostic Tests (entire test) ...... 60 minutes 

82. G.ites-Russell: Spelling Words Orally 

83. Gates-Russell: Word Pronunciation 

84. Gates-Russell: Giving Letter for Letter Sound 

85. Gates-Russell: Spelling one-syllable 

86. Gates-Russell: Spelling two-syllable 

87. Gates-Russell: Word Reversals 

88. ttates-Russell : Spelling Attack 

89. Gates-Russell: Auditory Discrimination 

90. Jtes-Russell : Visual-Auditory-Kinesthetlc 
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92. Gates-McKlllop Reading Diagnostic Tests. . . (entire. test) . . . . 55 minutes 

93. Gates^McK^llop Oral Reading 

94. Gates-McKlllop Words - Flashed Presentation 

95. Gates-McKlllop Words - Untlmed Presentation 

96. Gates-McKlllop Phrases - Flashed Presentation 

97. Gates-McKillop Knowledge of Word Parts 

98. Gates-McKillop Letter Sounas 

99. Gates-McKillop Letter Names 

100. Gates-McKlllop Recognizing Visual Form of Sounds 

101. Gates-McKlllop Audlotry Blending 

102. Gates-McKlllop Supplementary Tests 



103. Lincoln - Oseretsky Tests 15 minutes 

104* Gates-MacG^nltle Reading Tests (entire test) 40 minutes 

105 • Gates»MacGlnltle • Vocabulary 

106 • Gates-'MacGlnitle - Comprehension 

107« Metropolitan Achievement Tests (entire test) 45 minutes 

108* MAT Vord Knowledge 

110* HAT Reading 

111« MAT Arithmetic Concepts and Skills 

112« Metropolitan Elementary b Arithmetic Tests (entire test) 30 minutes. 

113« MEAT Arithmetic Computation 

114« MEAT Problem Solving and Arithmetic Concepts 

115« Gllmore Oral Reading Test 10 minutes. 

116« Durrell Analysis of ReaJlng Difficulty (entire test) 65 minutes 



117« Durrell ^ Oral Reading 

118. Durrell -^Silent Reading 

119. Durrell - Listening 

120. Durrell • Flash 

1^.1. Durrell - Word Analysis 

122. Durrell - Spelling 

123. Durrell - Handwriting 

124. Durrell - Naming Letters 

125. Durrell - Visual Memory of Words 
126« Durrell • Hearing Sounds in Words 

127. Durrell - Spelling - Visual Memory 

128. Durrell * Spelling * Phonics 



129. Durrell > Spelling Test 

130. Gray Oral Reading Test 15 minutes 

Monroe Reading Aptitude Test 25 minutes 

132. Monroe - Visual 

113* Monroe • Auditory 

134. Monroe - Motor 

135. Monroe • Articulation 
136« Monroe - Language 
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137. Medical Reports (entire medical battery) 50 minutes 

138. Psychiatric Report ( 10 minutes) 

139. Neurological Report (10 minutes) 

140. Ophthadiologlcal Report (10 minutes) 

141. EEC Report ( 10 minutes) 

142. Keystone Visual Screening 10 minutes 

143. Audlometrlc Screening 10 minutes 

144. Sequin Form Board 5 minutes 

145. Knox Cube Test 5 minutes 

146. Weproan Auditory Discrimination Test 5 minutes 

147. Dynometer 2 minutes 

14d. Language and Speech Report 15 minutes 

149. Bender- Visual -Motor Gestalt Test 7 minutes 

150. Lacerality Preference Test. . 7 minutes 

151. Primary Mental Abilities Test (entire test) 28 minutes 

152. PMA Verbal Meanings 

153. PMA Spatial Relations 

154. PMA Perceptual Speed 

155. PMA Number Facility 

156. Case History Report 5 minutes 

157. Behavior Rating Scale 10 minutes 

158. Informal Reading Inventory 15 minutes 

159. Oral Mechanism Examination 10 minutes 
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SIMULATED DIAGNOSIS 

Case: SAU.Y SIMCASE2 

C.A. : 8 years 8 nioaths 
Grade: 3.1 

Reason for Referral 1-Readlng difficulty In school 

This child has been referred to your clinical team for a diagnosis of her 
problem. Your team will have an entire day for the evaluation. The child 
will be In the clinic from 9:00 a.m. to 12:00 noon. After an hour lunch 
break she will retrun to the clinic at 1:00 p.m. and remain until 3:00 p.m. 

Your team will meet for a staffing and the making of diagnostic decisions 
four times: (1) before the child arrives, to make plans for the morning 
session; (2) during the lunch hour to plan the afternoon session; (3) 
after the evaluation session to formulate the diagnosis; (4) as individuals 
at a final session to make decisions concerning appropriate teaching plans 
for the child who has been diagnosed. 



DECISION I. (pre-stafflng) 

Bach team will estimate the time that each evaluative inscrument will take 
in planning the morning session. You may give an entire test battery or 
select to administer subtests. In addition you can obtain information on 
the case study report, me^^ical reports, speech and language evaluations, 
teacher rating scales, etc. If you plan for more evaluations that the 
time allotted, the program will not accept the test and will Instead 
select an alternative recommended test that can be given in the remaining 
time. 

Fill in the form for DSCISION 1 at the end of the pre-staffing session. 
1. Diagnostic team name (maximum of 8 spaces) 



2. Members of Diagnostic Team, (maximum of 56 spaces) 
I I f • I I I I I I I • I t I I I I I 



I I I I I I I I I I I I I I I I • • 



I I I I I I I I • I 



3. Assessment information desired in the morning session (plan for three 
hours). Put down the numbers for the diagnostic Information desired. 
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Decision 2. (noon-staf f ing) 

Your ceam now has chree hours of diagnostic inforraation. At this staffing 
you team will decide on what additional information you wish in the remaining 
two hours of the diagnostic session. Try to develop a tentative hypothesis 
and use the afternoon to test your ideas. The form below should be filled 
out in the same manner as DECISION I. 

Fill in the from for Decision 2 at the end of the noon-staffing session* 
I.- Diagnostic team name (maximura of ^ spaces) ^ 



2. Members of the Diagnostic Team, (maximum of spaces) 
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3. AssiBssment information desired in the afternoon session. (Plan for 
two hours.) Put down the numbers of the information requested. 
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SIMULATED DIAGNOSIS 
Dacision 2. (noon-staff ina) 

Your team now has three hours of diagnostic information. At this staffing 
you team will decide on what additional information you wish in the remaining 
two hours of the diagnostic session. Try to develop a tentative hypothesis 
and use the afternoon to test your ideas* The form below should be filled 
out In the same manner as DECISION I. 

Fill in the from for Decision 2 at the end of the noon*»sCaffing session. 
!• Diagnostic team name (maximum of ^ spaces) 



2« Members of the Diagnostic Team, (maximum oJ spaces) 
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3* Assessment Information drsired in the afternoon session. (Plan for 
two hours.) Put down the numbers of the information requested. 
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DECISION 4.. SELECTING TEACHING STRATEGIES 



Team No. 

Student No. 



You have now spent an entire simulated day and several slioulated staffing sessions 
evaluating and diagnosing the child under study. In thle portion of the diagnosis 
you are asked to make decisions concerning teaching techniques. 

Directions: 



1. 



2. 



3. 



Read each of the teaching techniques listed below. Decide If It Is a 
technique you would use (A) ; or you would not use (B) for the child 
you have been diagnosing. 

If you choose (A) would use . Indicate with a check (p^ whether you would 
choose the method to build a deficit area (D) ; or to teach the subject by 
using an Intact modality or asset (A); or you would select the technique 
for other reasons (0). 

If you choose (B) would not use . Indicate whether you would choose this 
because (NA) the method is not applicable to this child; or (U) unknown — 
you do not know what the method Is or you never heard of It. 



Summary : 



B 



D— deficit; technique chosen to build a deficit area 

A- -asset; technique chosen to teach by using an Intact process 

0- »other ; technique chosen for other reasons 

NA-« not applicable for this child 
'unkno%m 



f NA— J 
1"— ] 



A 

(Would Uae^ 



I. Use much practice In Intersensory tasks 



B 



D 
1 



A 

2 



0 
3 



(Would 



NA 

4 



Wot Us^l 



U 
5 



(3) 



2. Use tachlstoscope to increase rate of 
recognition of words 



3. Intensification and structuring of sounrls 
by therapist 

4. Give much practice In putting puzzles 
tof^ether 



3. Teach child to revisuallze tasks before 
he performs 



(1) 



(2) 



(1) 



(1) 



6. Go from gross to fine motor movements 



(4) 



7. Use of experience simultaneously with 
sounds 



G. Begin with letter sounds, blending to 
words when teaching reading 



8 



9. Develop awareness of the difference 
between sound and no sound 



(2) 



(7) 



(2) 



10. Have the subject Imitate sound and 
rhythm patterns 



10 



(2) 



11. Use the Schuyler niethod to teach cognition 



11 



(3) 



ERIC 



Have the child do exercises In visual 
scannlnK 



12 



(1) 



Decision 4 — continued. 
Name 
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Team No. 



Student No. 



(2) 

13. Have the child practice copying designs 13 



(Would Use) 



D 
1 



A 

2 



0 

3 



B 

(Would""Not Use) 



T 



U 
5 



14. Help the subject localize sounds 



14 



IS. Use the Fernald method 



15 



16. 



Develop awareness and recognition of 
non-verbal auditory patterns 



16 



17. 



Use experience stories to teach 
reading 



17 



18. 



Develop awareness of rhythms In se- 
quences of words 



18 



Use traditional orthography to teach 
reading 



19 



20. 



Do work on lengthening the child's 
attention span 



20 



Use care in the selection of spoken 
vpcabulajyy 



21 



22 Therapist should accept and then 
expand the subject's sentence 



22 



23. 



Give the subject tongue and blowing 
exercises 



23 



24. 



Teach subject to reauditorize before he 
performs arithmetic problems 



24 



C3) 



25. 



Therapist should encourage oral 
responses 



25 



26. Build basic number concepts 



26 



27, 



Go from part -word to whole-word 
approach to teach reading 



27 



28. 



Therapist should reduce sentence 
length and complexity 



28 



29. 



Go from concrete to abstract concepts 
as child can grasp them 



29 



30. 



Use whole-word approach rather Chan 
a part-word approach 



30 



31. 
32. 



Go from concrete to abstract parts 
of speech 



31 



Therapist should structure the 
environment to help the child learn 



32 



33. 



Teach the subject to monitor his 
o<m errors 



33 



34. 



There should be lots of verbal 
repetition in the therapy 



34 



35. 



Practice rapid naming of 
objects 



35 



36. 



Give the subject motor coordination 
exercises 



3b 
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Deelclott 4— continiMd. 
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Tean No. 
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Student No. 



(4) 

37. Reduce the cooptexlty o£ tounde 



37 



D 

I 



A 

2 



0 
a. 



(Would Not Use) 



4 



U 
5 



38. 



39. 



CapltAlite on the aotor BtovftDentt 
the eubiect can alreedv do 



3f 



Give the tuhject large letters to 
Mttlpttletc 



39 



40. 



Hsve the child irork on syllabication 
of words and recognition of oailtiav llablea 



41. ^ working on inner language to 
work on verbal oral language 



41 



Help the child develop reading akills 
in the content arena 



42 



43. 



Subject ahould isitate therapist's 
speech patterns 



43 



^ Use the language ouwter for 
reicedlatlon 



44 



45. 



Teach reading using phonics 
approach 



45 



46. Practlfe croas*pattem crawling 



46 



bo awch training of * letters and 
designs 



47 



48. 



Teach th^ child to quickly recognize 
body parte and body awareneaa 



4C 



(5j 



49. Work on visual discriisinstion 



49 



50. Work on visual ateaory 



50 



51. Work on visual sequencing 



51 



52. 



Help subject with non-verbal 
orientation skills 



52 



53. 



Use "individualised reading" 
approach 



53 



54. 



Use behavior modification 
technioues 



54 



55. 



Find the subject's area of interest and 
build curriculum around interest 



55 



56. Do work on aodal akllls 



56 



57. 



Innedlately work on Inproving reading 
rate to develop great speeo 



57 



58. 



Develop subject's resding comprehension 
skills 



5C 



59. 



Use basal reader to teach 
reading 



5< 



60. 



Use Jonea method to teach 
reading 



6C 
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Shared-time Interactive Diagnosis (ON-LINE) 

The following printouts were taken from the 

permanent records which is made of each student or group by the 
LINGO system. These records may be scanned by the teacner, or 
by a program, to produce statistics showing which tests are 
used by which students during the diagnostic procedure. 
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INTRODUCriOM 



The purpose of this workbook is to present to the student the fundamental 
graraoar and vocabulary of the BASIC computer programming language. It is 
geared to the student who has not had extensive computer experience and has 
drawn its illustrations from the fields of compiunicative disorders, learning 
disabilities, speech pathology, hearing impaired, audiology and education. 

Within the last decade the electronic digital* computer has been trans- 
formed from a machine used primarily by business and science to a device 
which is considered a necessary tool in almost every field of endeavor. 
Some knowledge and familiarity with its technology is considered part of 
a broad education of any sort today. Universities are now taking account of 
the importance of the c(»nputer by offering more courses on programming, 
syst^na analysis, simulation, and have even instituted departments of 
cofo^uter science. A greit many students, however, for instance those in the 
fields of learning disabilities and related areas, need not gain an in-depth 
understanding of the computer, but need only a general understanding so 
that they might use it in their work and more importantly, learn enough to 
effectively coonunicate with computer people. It is for this reason that 
we feel each student should learn the BASIC computer, programming language, 
for it is a simple language i^ich can be learned in a minimum amount of tine, 
and by learning to use it the student can get a far better understanding of 
the capabilities and limitations of the computer. 

BASIC was developed at Dartmouth College under the direction of Professor 
J.G. Kemeny and was implemented on a G.E. system. BASIC is a language which 
can be used and is most comronly used in a time-sharing envirrnsidnt where the 
student s5ts at a computer terminal (a type-writer like 4jnit) and a number of 
students gain access to the computer simultaneously, or it can be used in a 
batch processing environment where the user places his instructions and data 
on punched cards which are submitted to the computer for processing. 
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TECHNIQUSS USED IN DEVELOPING A PROGRAM 

To .laake 6 cotopuCer do your work* you must provide it with control in* 
formation (certain information which is used to identify you, the account 
which is to be charged for the computer time used, the programming language 
you plan to use), the program (this tells the computer what work it is to 
do), and data (information the computer needs to do its work). 

To enter a program into the CDC 6400 at Northwestern University for 
on-line processing, for instance, one would code: 



Control 
Information 



Program 



Control 
Information 

Data 



VJOB, Student's Name 

EDITOR. 

%E 

JfODE-BASIC 

LO REMARK— CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO 
Cl-O 

IF Cl»3000 THEN 90 
INPUT A, I 
Cl-Cl+1 
ff-(A*I)/100 
PRINT N 
GO TO 30 
STOP 
» END 



When developing a computer program it is important that the student: 

1) Completely understand the requirements of the problem being 
studied and the procedure needed to obtain the desired results. 

2) Be familiar with the capabilities of the programming language 
he has chosen. This is necessary so that the student can readily 
determine whether the procedure developed for solving the problem 
can be translated easily into a computer program. It might be deter- 
mined that the procedure developed needs to be altered or a new 
programming language chosen to most efficiently achieve the desired 
results. 

3) It is convenient, especially for a beginning programmer, to next 
translate his procedure for problem solution into a conceptual diagram 
(flow chart). 

4) It is then a relatively simple matter to convert this diagram in 
an orderly fashion into a grammatically correct computer program. 
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3) Next the student should execute his program to verify that the 
final results calculated by it actually meet the problem requirements. 
This step might require that the student use dumny data (data for which 
he knows what results to expect) to check out his procedure and program 
before using his real data (data for tihlch he Is Interested in finding 
an answer). 



The Ann Arbor Psychological Evaluation Center wished to use some of the 
data gathered by an outside research firm for one of their studies. Their 
study required mental age information but unfortunately the research team 
only recorded the chronological ages and Intelligent Quotients of the 
3,000 children they tested. The Center decided that by writing a BASIC 
computer program they could easily use the punched cards prepared by the 
research team to obtain the Information they needed. 

UsinK the above model one can see how such a program would be developed. 

1) Completely the understand the problem and procedure needed— > 

a) Mental age can be computed with chronological age and IQ 
information using the formula MA - CA x IQ 

100 

b) There are 3,000 children so the procednre will have to be 
repeated more than once. 

familiar with the capabilities of the programming language 

Multiplication and division can be easily performed In BASIC 
by using the * and / operation. 

b) Repetitive operations can be easily performed In BASIC by 
using the GO TO or FOR NEXT instructions. 



2) Be 
chosen- 

a) 



3) Prepare a conceptual diagram — 

START 



C STARTUP 




/ READ 7 
/ STUDENT / 
/ RECORD/ 

' — 



COMPUTE 
MENTAL 
AGE 



STOP 



4) Convert the diagram Into a computer program— 

10 REMARK— CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO 

20 Cl-O 

30 IF CW300U THEN 90 

40 INPUT A, I 

50 Cl«Cl-fl 

60 M-(A*I)/100 

70 PRINT M 

80 GO TO 30 

90 STOP 
100 END 

5) Verify final results— 

This step might require a hand calculation to insure that the 
procedure is correct and that the program is' working as expected. 



EXERCISE - Techniques used In developing a program. 

The Saginaw Public School System was interested in preparing a list of 
what they termed "gifted children", using as their criterion those children 
with IQ scores above 148. 

Prepare a flow chart which would depict the procedure you would use to 
get the necessary information. (Assume that the school system has IQ 
scores available and that It has an enrollment of 5000 students). 

List the programming language capabilities needed to solve this 
problem. \ 

BASIC VOCABULARY AND GRAMMAR ) 

A programming language must have facilities which Mjfll allow information 
to be entered into the computer (INPUT CAPABILITIES!, must have the the ability 
to instruct the computer to manipulate data once itrhas been entered (PROCES- 
SING CAPABILITY), and must finally be able to inform the student of the 
answer to his problem (OUTPUT CAPABILITY). In the above program, line 40 
is a BASIC input instruction; lines 20 , 30, 50 , 60 . 80 , 90. 100 are processing 
instructions, while line 70 Is a BASIC output Instruction. It is with these 
capabilities in mind that we plan to discuss the vocabulary and grammar of 
BASIC. 



Fundamental Elements of the BASIC Language 

INSTRUCTION SEQUENCE. The computer will process each Instruction In 
the order written in a user^s program unless one of the Instructions In the 
sequence directs non-sequential execution. 
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GENERAL INSTRUCTIOM FORMAT. Each BASIC Instsructlon must be numbered 
and the numbers must be unique and in ascending order. Noti* in the program 
discussed above, the instructions were numbered 10« 2C, 30... 100. They could 
have just as easily been numbered 1, 2, ...10, or 2, 4, ...20. it is f*onerally 
a good idea to leave gaps when assigning nuaibcrs so that additional instructions 
can be inserted easily without the need to renumber all of the existing instruc- 
tions. The line numbers r^an contain from 1 to ^ digits^ i.e.» from I to 99«999. 
Blanks have no significance except within string constants and string variables. 
A BASIC statement may contain up to 72 characters. 

CONSTANTS. A constant Is a quantity that has a fixed value throughout a 
program. BASIC recognizes two types of constants, the NUMERIC constant and the 
STRING constant, ^ 

NUMERIC CONSTANT * Is a signed or unsigned number with 

or without a declioal point. 

Examples: 1, -1, 105.2, .3, -.016 

STRING CONSTANT - is a collection of numeric, alphabetic or 

special characters enclosed In quotation marks. 
They often serve as messages. 

Examples: "THIS IS A BASIC STRING CONSTANT** 
"201" 

VARIABLES. A variable is a quantity referred to by a name because it 
may change In value during the processing of a program. A simple way of 
viewing computer memory Is to think of It as a collection of containers. 
Each container can hold a number or alphabetic information. However, new 
data can be placed in the container at any time, so for convenience a name Is 
assigned to the container and this name is used to refer to the number which 
is currently In it. For instance, the variable A refers to a container with 
the name A. This container may have the value 3 at one point during the pro- 
gram execution and 8 at still another time. It is for this reason that A is 
termed a variable. 

BASIC VARIABLES. There are certain conventions for naming variables which 
represent numeric Information in BASIC. They are named with a one or two char- 
acter identifier. The first character must be alphabetic, while the second 
must be numeric There are 286 acceptable variable names. Can you name them? 

Examples: A; Z, AO, B3 ' 

STRING VARIABLES. There are certain conventions for naming variables 
which represent alphanumeric or string information in BASIC. They are named 
with a two character identifier. The first character must be alphabetic and 
the second must be a dollar sign. The alphanumeric information may not con- 
tain a quote and can only have a maximum length of 72 characters. 

Examples: A$, Z$ 
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EXERCISES - Fundamental Elements of the BASIC Language 

1) Check whether the following Items are considered constants or variables 
by the BASIC programming language: 

Check one 

CONSTANT VARIABLE 

a) 123.1 ^ 

b) "123.1" • 

c) AO 

d) G 

e) -3 

f) "variable" i_ 

g) X9 

b) 0.079 

i) M . 

J) M$ 

2) Identify the correctly coded variables and constants. For those which 
are unacceptable to the .BASIC programming language, specify the rule 
which makes them unacceptable. 

ACCEPTABLE UNACCEPTABLE WHY UNACCEPTABLE 

a) 0.34 ^ 

b) "-7. 31" 

c) A32 - 

d) -A 

e) MA , 

f) "-A" 

g) 754 

h) $N 

1) "rULL SCALE IQ-100 



/-I 



• -7 



3) Number the^ statements in the following program so that additional 
instructions can be added Ir need be. 

C-A+C 

PRINT C 

STOP 

END 



4) Has the following program bceh numbered correctly? Why?, 

11 INPUT A,C 
OA4-C 



t I 21 PRINT C * 

31 STO? ^ ^ * \ 

37 END 

S) True or False: 

a) Statement numbers must be consecutive 
» . # ■ 

b> Statemenc numbers may consist o£ one^ to £ive digits 

c) It is valid to assign the same statement noodber to^ 
several statements in a program 



\ 



; d) Every BASIC statement need not be assigned a number 

e) Statement numbers must be assigned in increasing order 
of magnitude. 
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Basic Instructions 

1) INPUT. 

FOR|(AT: line nuniber INPUT Vi, V2 where V^^ are variables. • v, 

EXAMPLE: 10 INPUT A, G2, 

The INPUT statesent alloya^Tte^progrsmaier to ln£orfii the computer of the 
data which is to be us^ during program execution. Signed or unsigned 
I numeric constants as well as string information can be entered by means 
^ of the INPUT instruction. String information entered in response to 
an Input request should be enclosed in quotes. 

2) PRINT 

FORMAT: line number PRINT VCl, VC2... where VCi are variables 
or constants (numeric or string). 

* • . 

EXAMPLE: 20 PRINT **the value of the variable A«", A 
30 PRINT 200, 62 

The PRINT statement allows the user to see the current value of a variable 
or to, output messages at- the computer terminal. 



FORMAT OF PRINrf ED OUTPUT 



The print line of a BASIC program Is divided iato five zones* Each 
zone has fifteen positions. The coaana in the PRINT statement indicates 
to the computer that the printer is to move to the next print zone. * If 
the flfthlprint zone has been filled before the comma is encountered » the 
information will be printed in the first position of the following print 
line. 



For instance, PRINT 10» 20930,40,50 causes the following to print. 







40 


SO 


o 










o 










o 











and PRIMT 10,20,30»40,50,60 causes the^ following to print. 



o 10 


20 


30 




50 










o 60 . 










o _ ^ 










o 





















Ncte that each time a PRINT instructim is encountered, printing will begin 
in the first zone of a print line. 



For eaxmple: PRINT 10,20 

PRINT 30,40 causes the following to print 



0 10 


20 


o 30— 


40 



I 



TERMINATING PRINT STATEMENT WITH A COMMA 

A comma placed at the end of the PRINT statement causes the printer 
to continue printing in the next print position of the line previously 
written. 

For example: PRINT 10,20, 

PRINT 30,40 causes the following to print. 



o 10 


20 


30 


40 








o 








0 









Titles which contain more than 15 characters will occupy more than one print 
zone. 

For example, PRINT "SCALED SCORE INFORMATION" 
o SCALED SCORE II^ORMATION 
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SHORTENING SIZES. OF A PRINT ZONE 

A semicolon can be used in a PRINT statement in place of a coamia to 
shorten the sise of a print zone (remember each print zone contains fifteen 
positions). The following will result when a semi-colon is included. 

If the number printed contains 1-3 characters, the zone is shortened to 
6 spaces; if the number contains 4«6 characters, the zone is shortened to 
9 spaces; if it contains 7*9 characters, the zone is shortened to 12 spaces; 
for numbers of iO or more characters, the zone is not shortened and contains 

15 spaces. Number Size - Zone Size 

1-3 6 
4-6 9 
7-9 12 
>10 15 



For example: 



PRINT 20; 3578; 30 would cause the following to print. 



o 20 


3578 


30 


o 







Semicolons and conmas may be intermixed in a PRINT statemeiita 



TABULATION \^ 

A TAB conmand used in a PRINT statement causes the computer to print in- 
formation beginning in the position specified. This somewhat resembles a 
tab stop on a typewriter. Tab arguments from 1 to 72 nay be used. If the 
argument is less than the current print position TAB has no effect. The 
semicolon has to be used as a separator. 

EXAMPLE: 20 PRINT TAB (10) ;2;TAB(20): "IS THE ANSWER" 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

> 2 IS THE ANSWER 



3) STOP 

FORMAT: line number STOP 

This instruction is used to stop program execution 
and may appear at any point in the program. 



EXAMPLE: 



325 STOP 



II 



4) END 

FORMAT: llne^raber END 



The END statement indicates the termination of a program. 
Every program must have the^ND statement as the last and 
highest line number. 

E3CAMPLE: 25 END ^ 

You are now ready to write a BASIC program which wi4,l enter chronological 
age and IQ information into the computer and then print^it so that it may 
be retained as a permanent record. ^his» of course, is a trivial program 
and not one that would ordinarily be coded. However, we only have. a limited 
number of instructions at our disposal at this time and thus this is all we 
are capable of doing so far. " 

10 INPlTr-C^I 

20 PRINT "CtTronological age C, "IQ-". I 
30 END 

When this program is executed, a question mark will be printed on the terminal 
when the INPUT instruction is encountered. Jhe question mark is requesting 
the user to enter the value of the chronologcial age and the IQ. Assuming 
the child is 109 months and has an XQ of 118» the lii^ would type 109,118 after 
the question mark* (Note that the us ^.^must enter chronological age before 
IQ to ensure correct processing; Why?) *1?he computer would then print on the 
terminal: ' \^ 

Chronological age * 109 IQ « 11^^^. 

as a permanent record for the user. 



At this point we are now ready to learn the processing instructions provided 
the user by the BASIC programming language. 



5) BASIC EXPRESSIONS AND REPLACEMENT STATEMENTS. 

There are five basic arithmetic operations which can be performed 
by the diASIC programming language: addition, subtraction, multi* 
plication, division and exponentiation. The symbols used are: 

addition ^ 
subtraction - 
multiplication ♦ 
division / 
exponentiation f 

Parenthesis are often used to make explicit the order, in %ihich an 
expression should be evaluated, although there are specific rules . 
which are used by the computer that make the inclusion of parenthesis 
unnecessary. For instance, theexpression A/B+C might seem ambi- 
guous; is A divided by B and then added to C, or is B added to C 
and then A divided by this sum? The order of operations rules clarify 
this apparent problem. The rules state: 
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1) All exponent Ut ion Is done first. 

2) All multiplication fnd/or division is done second. 

3) All Addition and/or subtraction is done last. 

4) Ordering within each level is from left to right. 

5) Parenthesis nay be used to modify or simply clarify 
the ordering presented above. 

Whan then is the meaning of A/B+C? 



How would you change this expression so that the entire sum B+C is 
divided into A? 

It is meaningless to simply compute a value without placing the value 
in one of the containers of the computer, printing it or using it 
to direct instruction execution. AfE/F*3 is a replacement instruc- 
tion or assignment instruction. It Is termed this because the number 
found in the container named E is divided by the number found in 
the container named F. This quotient is then multiplied by three 
and the result i^ placed in the container named A« What is the 
meaning of Cl-C2*C3t2/6 and in what order are the operations performed? 



10 A-1 
20 A-A4-2 
30 AfA+Z 

This sequence shows more clearly why this type of instruction is 
called a replacement instruction. 

1) 10 A"l The container named A will have the value 1. 

2) 20 AaAf2 Af2 means take the current value found in the 

container named A and add two to this value. 
The result would be 14-2. The instruction 
further requires that the result be placed 
back into the container named A. So after 
this instruction is executed, container A 
has the value 3 in it. 

3) 30 A^AH-2 What will the value of A be after this instruc- 

tion is executed? 



ERIC 



Baste Instructions 
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EXERCISES 



1) True of False 

a) Each print line has five print sones. 

b) Every print zone of a print line must contain infortution before 
the line can actually be printed* 

c) A semicolon is used to change the size of the print zone. 

d) A PRINT staten^nt may never end with a co^ama. 

e) The conma in the PRINT statement indicates that the printer is 
to move to the next prirt zone* 

f) Printing ends whenever the fifth sone has been filled. 

g) PRINT 10,20,30 and the sequence PRINT 10,20 PRINT 30 will both 
cause the same information to print in the same format. 

h) Titles can only contain 15 characters because they must not 
overrun print zone boundaries. 

i) Semicolons and comnuss can be intermixed in any PRINT statement. 
J) A semicolon reduces the size of the print zone to b spaces* 

2) On the imaginary output forms show what would result from each of the 

following: * 

a) PRINT 99,732,55 
o 

o • ' 



b) PRINT "AVERAGE SCALED SCORE^', 32 
o 

o 



c) PRINT 1053; 32; 521, 10 

o 
o 



d) PRINT 10,5534, 
PRINT 925,36 

o 

o 



e) 



PRINT 25,7532 
PRINT 671,11 
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f ) PRINT TAB( 2) ;'»THE ANSWER-" ;TAB( 30) ; 7 

o 
o 

g) PRINT "THE ANSWER"" ;XAB( 20) ;P where P contains the value 10 

o 
o 

3) What will A and $G contain after the statement 10 INPUT A,$G is executed. 

Given the students enters 25, "SALLY SMITH" at the terminal 

4) List the order in which the operations in the following expressions 

would be performed. 

a) B-A+C-3.0 

b) OI*5+J/K : 

c) X-X*(Y+Z) 1_ 

d) Fte(O«/5.0-7)*.321 ' 

e) FteO«C'5.0-7*.321 

5) What is the meaning of each of the following: 

a) B-0H)-5 

b) D»Df3 



6) What will be the value of A after the following instructions have been 
executed? 

A«l 

C»5 



a) A«A+B+C 

b) A-A+3 

c) A-B*C/5 

d) A-A+A 

e) A-(B+C*2)/4T2 



7) Write a program which will compute and print a child's IQ when his 
chronological age and mental age are available. 
(Mint: MA= (Chronological Age X IQ)/100 



ERIC 



^ Kenny was referred to Che Northwestern Learning OisablTitles Center be- 
cause of an apparent \anguage problem. The Picture Story Language Test 
was used as one of the diagnostic instruments ; Write a program which 
will produce a neat record of his test results. Compute the words per 
sentence (TW/TS), Total Unit (NW+TO). Total Correct (TU-TE) and Syntax 
' Quotient (TC/TU x 100). Your printed output should resemble the following 
with the appropriate WPS, TU, TC» SQ information included. 
Productivity ! 

Total Words (TW) 63 / - 

Total Sentences (TS> 5 

Words per Sentence (WPS) 

Syntax Scores 

Number of Words (NW) 63 > 

Total Omissions (TO) 3 

Total Units (TU) 

Total Errors (TE) 3 

Total Correct (TC) 

. Syntax Quotient (SQ) _____ 



9) (*eorge was referred to the Northwestern Learning Disabilities Center be- 
cause of his apparent reading dif.'iculty. He was given the WISC 
as part of his diagnostic test battery. Write a program which will 
produce a neat record of his WISC results and which will compute an 
average scaled score of all of his subtests, an average scaled score 
for his verbal subtests, and an average scaled score for his performance 
subtests. 



VERBAL 




PERFORMANCE 




Information 


12 


Picture Completion 


10 


Comprehension 


12 


Picture Arrangement 


13 


Arithmetic 


7 


Block Design 


15 


Similarities 


10 


Object Assembly 


17 


Vocabulary 


6 


Coding 


9 



Instructions of a program are normally processed in order; however, there 
are a few BASIC statements which can be used to alter this normal sequential 
processing. The GO TO is used to execute an unconditional transfer (trans- 
fer au^omatically to another section of the program) and the IF is used to 
execute a conditional transfer (a transfer somewhere only if a specified 
condition is met) . These two transfers are analogous to the sentiments 
presented in the staten^nts: 

1) I am going on vacation this summer. (Unconditional). 

2) I will go on vacation this summer only if I have saved $1,000 
by that time, (conditional) 
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6) 



GO TO. 

FORMAT: 

EXAMPLE! 



line number GO TO 
10 GO TO 30 



line number 



This Instruction causes an unconditional transfer* This statement 
causes the Instruction at the referenced line number to be executed 
.next. Normal sequential processing will continue from that point. 



10 

20 
30 
40 
50 



B»0 

INPUT A 
B-A-fB 
PRINT B 
GO TO 20 



f START J 

— :£ — 



B-O 
I 



ZREAD / 
DATA / 

1 



ACCUMU- 
LATE DATA 
B»AfB 



r 



L 



I 



PRINT ACCU-; 
MULATION 



1 



Statement SO causes statement^ 20*40 to be repeated • This is a 
clasalc example of a **loop". This looping operation Is the main 
reason It pays people to write computer programs. A series of 
Instructions need only be coded once but can be executed several 
times. 

It Is Important to follow the value of B each time the sequence 
20-40 is executed. Let's assume that the data entered Is 
A«2, A«8, A«9 

Third Execution 

B A 



First Execution 

B A 



Second Execution 
B A 



10 


B»0 




0 


2 


m 




0m 




20 


INPUT 


A 


0 


2 


2 


8 


10 


9 


30 


B^A-fB 




2 


2 


10 


8 


19 


9 


40 


PRINT 


B 


2 


2 


10 


8 


19 


9 


50 


GO TO 


20 


2 


2 


10 


8 


19 


9 



ERIC 
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7) IP 

FORMAT: line number I r THEN n 

where r Is a relational expression and n is a line number 

EXAMPLE: IF US THEN 163 
IF J 2 THEN 20 

The IF Instruction causes a conditional transfer to the line number sped*- 
fled. The relational expression is the portion of the instruction that sped* 
£ies the condition which must be satisfied if control is to be transferred. If 
the condition is judged true, the program control transfers to the statement 
nuod>er specified^ but if it Is Judged false, the nexc sequential statement 
is executed. 

There are six conditions which can be tested in a relational expression. 
Relational expressions can be used to test whether the value of two expressions 
are equal, not equal; can be used to test whether the value of one expression 
is greater than a second, greater than or equal to a second, less than a 
second, or finally, less than or equal to a second. 

The codes used for these relationships are: 

» equal to 

^ ^ or ^ not equal to 

>r greater than 

^ o or a >^ greater than or equal to 

^ less than 

^ » or a ^ less than or equal to 

The IF instruction is often used to determine when all the data has been pro- 
cessed. If the prograoner knows the exact count of his data cards, he might code: 

10 IF Cl«20 THEN 30 

30 STOP 
40 END 

where CI is a count of the number of records processed. There are 20 records 
In this example. 

A more flexible method, liowever, for terminating program execution is to 
enter as the last record one which contains unreasonable data and then to test 
for this condition. For instance: 

10 INPUT I 

20 IF I»999 THEN 30 

30 STOP 
40 END 

where I contains IQ scores and an IQ score of 999 is unreasonable and therefore 
it is used to signal to the program that it has processed all the data records. 



with this explanation you should be able to thoroughly understand the 
following program. 



10 REMARK CONVERT IQ AND CHRONOLOGICAL INFO INTO MENTAL AGE INFO 

20 Cl-0 

30 IF Cl»a000 THEN 90 

40 INPUT A, I 

50 Cl=Cl+l 

60 M«(A*I)/100 

70 PRINT M 

80 GO TO 30 

90 STOP 

100 END 



20 Cl"0 . CI is initialized to zero In step 20. CI is being used as a 
counter so that the program can terminate execution after it has completed 
the mental ages of thirty children. All counters are first initialized 
to 0. 
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30 IF CI- 3000 THEN 9 0. Directs a transfer to statement 90 only after the 
variable CI has the value 30. If CI equals anything other than 30 statu- 
nent 40 would be the next instruction to be executed. This is the situation 
the first time statement 30 is executed because CI will havt> thv value 0 
at that time. How many times will statement 40 be executed 'in this program? 

40 INPUT A.I . The INPUT instruction requests the chrunoluRical age and 
IQ Information from the user. 

SO Cl»Cl+l . Counts the number of children who have been processed. 

The first time this instruction is processed the value of CI will be chan^j^d 

to one. I.e.* CUOfla 

60 M-(A*I)/100 . Computes the mental age score from tbc child's chrono-. 
logical age and IQ information. The chronological age is multiplied by 
the IQ score. This product is then divided bjy 100. 

• 

70 PRINT Prints for each of the thirty children the mental age value 
ii^ich vas computed by the program. 

80 GO TO 30 . Transfers control to the IF instruction to check whether 
all thirty children have been processed by the program. 

90 ^sy PP^ Terminates program execution and is executed only after Cle30. 

100 END . -This must be the last statement in every BASIC program. 

It is important that the student realize thtft there are usually many 
ways to solve and program his &o1iitii>n to the problem.' This program" could 
have been coded: 

10 REMARK CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MENTAL AGE INFO 

20 C1=0 

30 INPUT A.I 

40 C1=CH-1 

50 M-(A*I)/100 

60 PRINT M 

70 IF Cl< 3000 THEN 30 
60 ' STOP 
90 END 

Do you see why? How does this program differ from the original one? 
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EXERCISES — BASIC INSTRUCTIONS 



1) Write the BASIC instruction which will cause an unconditional transfer 
to statement number 25* 



2) Write the BASIC Instruction vhlch will cause a conditional transfer to 
to statement number 25, based on the condition* that the value of the 
variable B is less than the value of the variable A.' 



3) Wtrite the BASIC instruction which will multiply the sum of E and P 
by M, and place the result back In 



4) List the six relations which can be tested in an IF instruction^ 



5) Write two BASIC instructions which will cause an conditional transfer 
to statement number 36, based on the condition that the value of the 
variable Z is greater than the value of the variable X. 



6) Describe briefly in words what is being done in each of the following 
programs: 

a) 10 X»0 

20 INPUT A,B,C,D 

30 X=X+1 

. 40 A=(A+B+C^•D)//^ 

50 PRINT A 

60 IF XT50 THEN 20 

70 END 



9 
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b) 10 INPUT G,C,M,R 

20 G»Gi*5.2 

30 L«<C+C+M)/3 

40 Q»(R/i.)*100 

SO PRINT Q 

60 END 



c) 10 C«0 

20 INPUT S 

30 C-S+C 

40 PRINT C 

50 GO TO 20 ' 



7) ' a) How many tines will instructions 20 through 50 be executed In 
program 6a? 



b) How many times will Instructions 10 through SO.be executed 
in program 6b? 



c)*^ How- many times will instructions 20 through 40 be executed in 
pjrogram 6c? 



8) a) Given that the initial values entered into program " 6a are 
Ab6 B«10 C^\2 I>8, what will the value of A be after 
statement 40 is executed for the first time? 



What numerical value will be printed by SO PRINT A, the first time it is 
executed? 




b) Given that the initial values entered into program 6b are 
G»5.S C°I0.3 iMB>10 R>2.S what will the value G be after 
statement 20 is executed? ^^^^ 



value of L be after statement 30 is executed? 



What numerical value will be printed by 50 PRINT Q? 



c) Given S<>2 the first/time statement 20 in program 6c is 

executed^ S^IO the second time» and S»9 the third» what will 
be printed the first time statement 40 PRi^iT C is exLCuteci? 

; the second time? ; the 



< " ■ ■ ■■ I ■ 
third time it is executed? 



V 
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9) Identify the correctly coded instructions. For those which are unaccep- 
table to the BASIC programming language^^^'' specify the rule which oaakes 
* them unacceptable.. 

ACCEPT . UNACCEPT . wTiY UNACCEPT. 

r 

t 

a) 10 Ai2-A22+1 



10) 



b) 20 INPUT "This program computers IQ scores", I 

c) 2555. INPUT B,C2.C3,C5 

d) 342 PRINT "IQ SCORE", Q 

e) 210 IF A>«4t GO TO 20 

f) 210 GO TO "NEXT INSlHUCTION" 

g) 310 STOP PROGRAM 

h) 310 PRINT 20,30,40 

^^^^^^^^^^^^^^^^^^^ 

i) 270 INPUT 20,30,40 
J) IF B2«^B3 THEN 991 



a) The Illinois state regulations considers a child to have failed the 
Audiometric Screening Test if he does not respond at two or more' fre- 
quencies In the same ear at the screening level. The state regulation 
require., thar* screening be done at the frequencier of 500, 1000, 2000 
4000 at a hearing level of 25 dB. Because the frequency range . 500-2000 
is critical for the acquisition and use of language and speech, it 
appears that the failure criteria should be more stringent. For example, 
» child is considered to have failed if he does not respond at one or 
'^ce frequencies in the 500-2000 Hs range. 

Write a program which will list those children who have not passed the 
screening test, based on this more stringent criteria. ("HINT": You 
must enter a« data a student identification number and a pass-no pass 
indication for each frequency at the 25 dB levbl. Try usin^ 1,2,3 as a 
student identification number and use a. code of 0 for no pass and a 
code -f 1 for a pass indication.) 



DATA: 



RlRht Ear 


500Hz 


lOOOHz 


2000Hz 


4000Hz 


Child 1 


Pass 


Pass 


P'ass 


Pass 


Child 2 


No Pass 


do Pass 


Pass 


Pass 


Child 3 


No Pass 


No Pass 


No Pass 


No Pass 


ChlM 4 


No Pass 


Pass 


Pass 


Pass > 


Chile 5 


Pass 


Pass 


No Pass 


No Pass 


Child 6 


Pass 


Pass 


Pass 


No Pass 



If you choose to use an Input statement of the fortn INPUT, I,A, B,C,D 
then you would enter 1»1»1»1»L based on the above HINT for child one 
and 2,0,0,1,1 for child two and so on. 



b) Using the above data write a program which will list those 
children who have not passed the screening test using the Illinois 
State regulations as a screening criteria. 
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FURTHER INFORMf^TION ABOUT THE BASIC PROGRAMMING LANGUAGE 

(for those who want to be slightly more accoiDplished ^ 
BASIC programmers) 

SUBSCRIPTED VARIABLES 

Basic allows the prograsner to define one variable name to enter a 
large list of infonoation. This is .done with a BASIC subscripted 
variable. A subscripted variable takes the form of variable name 
followed by parenthesis which encloses an integer constant. (NOTE the 
variable name must follow the same naming conventions as presented 
above for unsubscripted variables, le> one alphabette^r two characters, the first 
f which must i>e alphabetic, and the second a numeric character). 

EXAMPLES: K(2) 
K3(4) 

1(8) 

The above examples represent only sii^y subscripted arrays 

. However. BASIC does also allow doubly K(2,3) and triply 
subscripted R(l»3,7) arrays. To better understand subscripted variables, 
let's study how Iheycan be used to reference a list of numbers. Suppose 
44, 48, 46, 48, 45, 32, 36, 36, 30, 38 represented the scaled scores that 
a child received on the ITPA. One might define array S and have: 



S(l) 


44 


S(2) 


48 


S(3) 


46 


S(4) 


48 


S(5) 


45 


S(6) 


32 


S(7) 


36 


S(8) 


36 


S(9) 


30 


S(10) 


38 



where the variable name S(l) would be used' to reference the first scaled 
scores (44), S(3) to reference the third scaled score (46). How would 
you reference the last scaled score? 

« 

DIM ' 

As long as you only plan to reference a list of ten items, you need not 
tell the computer explicitly that a variable is subscripted. If, however, 
you plan to use the subscripted variable to reference more than 10 items 
you must include a DIM statement. 

DIM Vi(Li), V2(L2)...V£(Li) - where Vi,V2...Vi is the list of array 

names which will contain more than 10 
items. 

- Li,L2,..*L£ is the maximum number of 
items each array might contain. 



EXAMPLE: DIM A(25), A3(50) 

The DIM is the way of explicitly telling the computer that a variable is 
subscripted. It may appear anywhere in a program. 

FOR and N2XT Statements « 

FORMAT: FOR V = SI TO S 2 STEP S3 - where V « any variable 

Sj^-initial value assigned V 
S2'*maxlmum value V can reach 
S3* value by which V is in* 
creased each tine the NEXT 
statement is executed. 
81,82*83 can be any expression. 
NEXT V - where V is the same variable specified in the FOR 
statement. 

EXAMPLE FOR X=l TO 10 STEP 2 FOR S«l TO N 

9 « 
• m 

I NEXT S 

NEXT X 

The FOR-NEXT statements greatly facilltes the definition and control of 
repetitive operations. In general most Infonoatlon processing procedures 
have repetitive processes inherent in them. It is for this reason that 
the FOR-NEXT is siich an important BASIC instruction. The FOR-MEXT nay be. 
best understood by looking at the following examples: 

EXAMPLE 1. 



is equivalent 
EXAMPLE 2. 



10 


00 


20 


S=0 


30 


IF 010 THEN 80 


40 


INPUT J 


50 


OC+1 


60 


S=S+J 


70 


GO TO 30 


80 


next instruction 


to: 




10 


00 


20 


S«0 


30 


FOR K«l TO 10 STEP 1 


40 


INPUT J 


50 


OC+1 


60 


S«S+J 


70 


NEXT K 


80 


next instruction 



The FOR-NFXT causes the repeated execution of the instructions following the 
FOR and preceding the NEXT. In general terms, the FOR statement causes 
V to be assigned the value S^, the first time it is executed. Each time the 
NEXT instsuction is encountered the value of V is incremented by and a test 
is made to see if the value of V=S2. If this limit is reached, the next sequential 
instruction is executed. If the limit has not been reached the instruction 
^ following the FOR is reexecuted. Therefore, in the above example K is set 
to 1 and each time NEXT K is executed the value of K is Increased by one and a test 
FR?r ^* ®®® ^"^^ ^^^^ value). The FOR-NEXT can be shortened when incre<i 

ElijlL nentlng is to be by ones. You can sinply omit the inereoent portlob. , For exaB^le: * 
FOR K»l TO 10 could have been used in the above Axai >le^ 



To further study the FOR instruction, let's recode the example presented 
on page 19. 

10 REMARK— CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO 

20 Cl-O 

30 IF Cl-3000 THEN 90 

40 INPUT A. I 

50 €1*01+1 

60 M-(A*I)/100 

70 PRINT M 

80 GO TO 30 

90 STOP 

100 END 

would become: 

10 REMARK— CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO 

20 FOR Cl»l TO 3000 

30 INPUT A, I 

40 M«(An)/100 

50 PRINT M 

60 NEXT CI 

70 STOP 

80 END 



Do you see why? 
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EXERCISES - SUBSCRIPTED VARIABLES. FOR NEXT 



1) Identify the correctly coded subscripted variables. For those which are 
unacceptable in BASIC, specify the rules which makes them unaccoptabU>; 

Acceptable Unacceptable Why Unacceptable 

a) J<B) 

b) K2(6) 

c) 2K(6) ~" 

d) R33 

e) M(3.3) 

f) L(.05) 

g) Q<18) - 

^) P(3.M) ■ 

I) G9(3,2) . . 

j) GM(5) 



2) Code the DIM statement for the subscripted -variable T so that the following 
infomtation can be stored in T: 

.5. 9.6. 10.5. 6.5, 13.3. 10.4. .01, 9.25, 15.7, 17.3. 18. 21* 



3) In the above array T what would be the i/alue of 

T(7) . 

T(3) 

X(12) 

T(15) 



4) Identify the correctly coded FOR instructions. For those which are unacceptable 
in BASIC, specify the rule which makes them unacceptable. 

* Acceptable/Unacceptable Why Unacceptable 

a) FOR S=l TO 20 STEP 2 • 

« 

NEXT S 

b) FOR S«l TO X 

NEXT 2 



c) FOR S«l TO X STEP 1 

NEXT X 

d) FOjl T»2 TO 10 STEP 3 
NESCr T 
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5) how oiany times vrlll the instructions within the range of the FOR-NEXT be 
executed? 



a) N"3 answe r 
S-0 

FOR X I TO 19 

S-S+X 

NEXT X 

b) N*3 answer 

S«0 

FOR X-1 TO N 

' S S+X 
NEXT X 

c) N-3 
S-0 

FOR X*l to 19 STEP 2 answer. 

S»S-(-X 

NEXT X' 



6) Code the FOR NEXT sequence whiich would be equivalent to: 

10 1-0 ' 

20 INPUT J 

30 1-1+1 

40 PRINT J 

50 IF I >C5 THEN 20 

60 STOP 

70 END 



ERIC 



4 
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PR0GRAMHIM6 WITH SUBSCRIPTED VARIABLES, DIM AND FOR- NEXT INSTRUCTIONS 

EXAMPLE: Write a program which will process the READING ACHIEVEMENT SCORES 

for 50 children. Compute the mean Reading Achievement Score and 
print this mean as well as the test record for each child. 

Hint: You cannot compute a mean of all the children until all 
the records are read. 




ACaiMULATh 
ACHIEVEME. 
SCORE 



10 


S"0 


20 


FOR I-l TO 50 


30 


INPUT M$,R 


40 


PRINT M$,R 


30 


S=S+R 


60 


NEXT I 


70 


A-R/50 


• 80 


•PRINT A 


90 


STOP 


100 


END 



I 



How would this program be altered If one was working with an unknown population 



Size? 




!> 




ill 
















50 


PRINT M$,R 


60 


S-S+R 


70 


GO TO 20 


80 


AfR/C1 


90 


PRINT A 


100 


STOP 


110 


END 



Looking at a oiore difficult version of this problem: 



.Example: 



Urite a program which will process the READING ACHIEVEMENT SCORES 
for 50 children. Compute the mean reading achievement score 
and print only the test records for those children who fall 
below this mean. 

HINT: 1) One cannot couipute a mean of all the children until 
all the records have been processed. 
One cannot determine those children whose scores 
fall below the mean until after the mean is computed; 
therefore it is necessary to save this information 
somehow. It would be difficult to save tHis information 
in 30 different variables; therefore one should 
choose to use subscripted variables* 



2) 




ACCUMULATE 
ACHTKVEMENT 
SCORES 



' /print / 

RECORD A *• 
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10 DIN I$(SO), R(SO) 

20 S»0 

30 FOR J*l TO 50 

40 REMARK— 1$ is the identification, R is tht> score 

50 INPUT I$(J).R(J) 

60 REMARK ACCUMULATE THE SUM OF READING SCORES 

70 S»S4R(J) 

80 NEXT J 

85 REMARK—COMPUTE THE AVERAGE 

90 AfS/50 

95 CHECK FOR CHILDREN BELOW THE AVERAGE 

100 FOR J-1 TO 50 

110 IF R(J) > «A THEN 130 

120 PRINT I$(J),R(J) 

130 NEXT J 

140 STOP 

150 END 

What changes 'would you make to this program if the population size was 
unknown? 
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Jim was referred to the Northwestern Learning Disabilities Center for 
diagnosis. It was reported that he had difficulty reading* The clinic staff 
decided to administer the entire Illinois Test of Psychollnguistic Abilities 
(ITPA) to check for possible auditory or visual processing problems. 

Write a program which produces a neat record^ with the appropriate 
^ subtest names. Compute and.pfint his. overall ITPA scaled score average, 
his audltdry- vocal average and a vlsual--motor average* 



Auditory Reception 4^ 

Aodltory Association 48 

Verbal Expression 46 

Grammatic Closure 48 

Auditory Memory 45 



>Use these to compute the 
Auditory-Vocal scores 



> 



Visual Reception 32 

Visual Association 36 ^ n,. ^. ^ 
_ , _ . > Use these to compute the 

Manual Expression 36 / ... . *. 

„. , M / visual -notor scores 

Visual tlemory 30 

Visual Closure 28 
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BASIC PROGRAMMING PROBLEM 2 



The AliBAc School system requested that all their teachers complete a 
pupil behavior rating scale for each menber of their class. The school 
system hoped to use this as part of a total diagnostic battery to aid in 
the Identification of children suspected of having a learning disability. 
Write a program which will produce a neat record of the pupil rating scale 
cmnpleted by Mrs. Donothing for Tonaoy Monster, and which computed an ' 
average total rating and an average rating for each of the five areas of 
behavior, l.e.» Auditory Comprehension and Listening, Spoken Language, 
Orientation, Behavior, and Motor, 

The rating scale is attached. 



DATA for Tommy Monster 



Auditory Comprehension 

1. Rating of 3 

2. Rating of 4 

Spoken Language 

1. Rating of 2 

2. Rating of 2 

Orientation 

1. Rating of 4 

2. Rating of 2 

Behavior 

1. Racing of 5 

2. Racing of 4 



Motor 

1. Rating of 2 

2. Racing of 1 
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BASIC PROGRAMHtMG PROBLEM 3 



Writ^ oae program which analyzies the records of five children and wlticii 

1) will report a neat record (with appropriate subtest names) of each 
child's Illinois Test of Psycho Unguis tic Abilities (ITPA) 

2) will compute and print an average ITPA scaled score 

3) will determine and print those subtest scores which fall 8 points or more 
below the child's average scled score 

for each of the five children. 



DATA: 
Child 1 - 



A.R. 
A. A. 
T.E. 
G.C, 
A.M. 
V.R. 
V.A. 
M.E. 
V.M. 
V.C. 



48 



48 
45 
32 
36 
36 
30 
28 



Child 2 -» 



1 



'A.R. 45 

A. A. 29 
^E. 54" 

G.C. 

A.M. 

V.R. 

V.A. 

M.E, 

V.M. 

V.C. 



8 
43 
41 
51 
40 
46 
39 



Child 3 - 



A..R 
A.A. 
V.E. 
G.C. 
A.M. 
V.R. 
V.A. 
M.E. 
V.M. 
V.C. 



33 
42 
45 
48 
43 
36 
37 
43 
46 
35 



Child 4 - 



A.R. 
A* A* 
V.E. 
G.C. 
A.M. 
V.R. 
V.A. 
M.E. 
V.K. 

v.c; 



20 
16 
19 
18 
27 
.17 
14' 
27 
6 
13 



Child 5 - 



A.R. 
A.A. 
V.E. 
G.C. 
A.M. 
V.R. 
V.A. 
M.E. 
V.M. 
V.C. 



27 
17 
25 
25 
33 
23 
28 
29 
24 
25 



V. 

r 
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BASIC PROGKAMMING PROBLEM 4 



T^e Administrators at the Northwestern Speech Clinic would like to evaluate 
student clinic perfonaance by computer. They are interested in computing 
each student's average grade as recorded by their supervisors on their Clinic 
Evaluation Fonas. The administrators .are also interested in having a list 
of those students who are performing below average work in one or more of 
the categories of evaluation. ' 

Write a program which will: 

a) Conqpute and print a studet^t's average score based on the scoring: 
Superior*5, Strong=4, Average»3, Fair*2, Inadequate^l 

b) Compute and print an average score for each category of evaluation 
using the above scoring technique 



c) Note on the printed output all students' who have performed below 
a 3.5 average in one or more categories of therapist evaluation. 

d) Compute Istnd print a count of the stiulents wlio will receive A's, B's, 
C*sv F*s, based on the grading criterion. 

4-5 - A 
3-3.9 = B 
2-2.9 - C 
1-1.9 . F 

The following is a sample of the evaluation form used. 



THERAPY PLANNING 

1. Ability to evaluate patient needs 
and formulate appropriate quarter 
goals. , 

2. Determining rationale for therapy ' 
procedures 

3. Utilisation of baseline measures in 
planning. 

THERAPY MANAGEMENT 

1. Preparation for therapy sessions 
(lesson plans) 

2. Selection and use of appropriate' 
materials and activities (consistent 
with goals y age, interest) 

3. Selection and use of appropriate 
reinfprcement procedures (reinforcer 
schedule, obvious, meaningful) 

DIAGNOSTICS 
1. Ability to determine pe<-tinence of 
pretest information 
^ Ability to interpret test results 
ERXC^* Overall rapport in interviewing 



i 






1 


1 *^ 




















" * » 




























4 












1 
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The following data should be used: 

Super, s Superior Str. « Strong Ave. <- Averag;e Fair 



Therapist I 



THERAPY PLANNING 
I 2 3 



Supr, Str. Super. 



THERAPY MANAGEMENT 
I 2 3 



Str. Str, Str. 



DIAGNOSTICS • 
1 2 3 



Str. Ave. Str. 



Thef«ipist 2 
Therapist 3 



Ave. Str. Ave. 



Str. Ave. Ave. 



Ave . Ave • Ave . 



Str. Str. 



Str. 



Fair Ave. Fair 



Fair Fair Fair 



Therapist 4 



Str. Supr. Supr. 



Supr. Supr. Supr. 



Str. Str. Str. 



Therapist 5 



Fair Ave. Fair 



Fair Fair Fair 



Str. Str. Str. 
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aASIC FEtOGRAMMING PROBLEM 5 

Write a program which analyzes the files of five children and which will 

1) prepare a neat record (including titles) of each' child's file 

2) compute and print the average verbal, perforioance, and full scale IQ scores 
on the Uechsler Intelligence Scale for Children (WISC). 

HINT? (Verbal IQ score child I + verbal IQ score child 2 + verbal IQ score 
score child 3 + verbal IQ score child U + verbal IQ score child 5)/5 
' - Verbal IQ AVERAGE 

3) Label in some manner che records of the children who had a discrepancy of 
more than 6 points b ftween their verbal and performance IQ scores on the WISC. 



QiATA 






WISC Scores 




Name 




Verbal 


Performance 


Full Scale 


C. Hanes 


7.3 


94 


100 


98 


0. Field 


6.5 


100 


100 


100 


H, North 


9.3 


110 


120 


115 


E. Start 


10.5 


94 


>10 


103 


F. End 


12.3 


100 


9A 


97 



BASIC PROGRAMMING PROBLEM 6 

Mrs. Mary Jones, a mathematics teacher at Jordan Jur. High, has hired you to 
assist her in processing her class information by ccmputer. Her most recent 
request Is-for you to analyze the results of the class mid term exam. You are 
to write a program which will: 

1) compute and print the class mean on this midterm 

2) Prepare two lists, one which will contain the test information of those equal 
to or above the mean and second, which will contain the test information of 
those below the mean. 



/ 



DATA 



NAME 


TEST 


HANES 


83 


PROOF 


94 


MEAN 


100 


BELT 


63 


SALTER 


. 76 


SBAL 


94 


GRANT 


100 


CIDER 


61 


HANKS 


73 


SIDES 


89 


MIDDLE 


98 


HODGE 


43 


CARLS 


79 


HALL 


96 


CHAR 


98 


END 


65 



J 
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ANSWERS - to probleiBS found on P^e^' 



1) 


a) 


constant 




b) 


constant 




c) 


variable 










e) 


constant 




f) 


constant 




s) 


variable 




n) 


constant 




1) 


variable 




j) 


variable 


2) 


a) 


acceptable 




b) 


acceptable 




c) 


unacceptable. 




d) 


unacceptable. 




e) 


unacceptable. 




f) 


acceptable 




g) 


acceptable 






unaccepcaD le • 




1) 


unacceptable. 




J) 


unacceptable. 




k) 


acceptable • 




1) 


acceptable 


3) 


10 


INPUT A,C 




20 


C-A-tC 




30 


pRim: c 


• 


40 


STOP 




50 


END 


4) 


No, 


the statement 




be numbered. 


5) 


a) 


F 




b) 


T 




c) 


F 




d) 


F 




e) 


T 



A variable name a^y only contain two characters. 
A variable name may not contain any special characters 
^A^ydriablenaa^ can only contai n a ^igit as the 
second character ii • e. , 6-9 ' 



A string variab lie is named with a two character iden- 
tifier. The first character must be alphabetic and 
the second lAist Ibe a dollar sign 
A string constant must be enclosed in quotes. 
A variable name/ must begin with an alphabetic characte 



Any numbering would be acceptable as long as the 
numbers are assigned in increasing order of magni- 
tude and i^o two statements are given the same 
nuiid>eFS. 



ANSUERS 



to probleiM found on page 13 




a) T 

b) F 

c) T 

d) F 

e) T 

f) F 

g) F 

h) F 
( i) T 

j) F 



3) A will contain 23 

$G will contain SALLY SMITH 

4) a) +,-,• 

b) *,/.+,« 

c) +,8,- 

d) /,+,-,*,- 

e) /,*,+,-,- 



5) a) Means take the current value found In location C and add to this 
the current value found in location D. Subtract 5 from the sum 
and place the results into location B. 

b) Means take the current value, found in location B and add 3 to it. 
Place this sum into location D. 



2) 
«) 




o 671 



s 



f) o-THE ANSWER- 

g) oTHE ANSWER"- 



a) 9 
b> 12 

d) 6 

e) 13/16 « ,8125 

10 REMARK - PRINT IQ, GIVEN CA and MA 

20 REMARK - IQ s MA/CA«10D 

30 IN to M.C 

40 I«M/C*100 

50 PRINT "INTELLIGENCE QUOTIENT-", I 

60 STOP 

70 END 

10 REMARK ' PRINT PSLT RESULTS 

20 INPUT W.S.N,O^E 

25 REMARK COMPUTE WORDS PER SENTENCE 

30 W2«W/S * 

35 REMARK COMPUTE TOTAL UNITS 

40 n»mo 

45 REMARK COMF1 TOTAL CORRECT 

50 0«U-E 

55 REMARK COMPUiE SYNTAX QUOTIENT 

60 Q»C/U*100 

70 PRINT "PRODUCTIVITY" 

80 PRINT "TOTAL WORDS (TW)»",W 

90 PRINT ••TOTAL ^SENTENCES (TS)«",S 

100 PRINT "WORDS PER r T-ENCE (WPS)=",W2 

110 

120 PRINT "SYNTAX SCORES" 

130 PRINT "NUMBER OF WORDS 0IW)«",N 

140 PRINl' "TOTAL OMISSIONS (T0)»",0 

150 PRINT "TOTAL UNITS (TU)=",U 

160 IRINT ••TOTAL ERRORS (T £)«••,£ 

170 PRINT ••TOTAL CORRECT (TC)»",C 

180 PRINT ••SYNTAX QUOTIENT (SQ)=^^,Q 

190 STOP 

200 END 
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10 


REMARK COMPUTE AVG TOIAL SOILED SOORE-WISC 


20 


REM^ COMPUTE AVG VERBAL SCALED SC0RE-W](:SC 


30 


REM^ COMPUTE MQ PERF SCALED SCORE-WISC ' 


40 


INPUT Vl,y2,V3,V4,V5,Pl,P2,P3,P4,P5 
T» (Vl-fV2+V3+V4+V5+Pl+P2+P3fP4+P5) / 10 


50 


60 


V6- (V1"W2+V34V4+V5) /5 


70 


P6« (P1+P2+P3+P4+P5) / 5 
PRINT "VEPBAL" 


80 


90 


PRINT "INFORMATION", VI 


100 


PRINT "COMPREHENSION**, V2 


ito 


PRINT **ARITHMEriC**,V3 


120 


PRINT **SIMIUaiTIES**,V4 


130 


PRINT *'V0CABULASy'*,V5 


140 


PRINT ** **, *'VERBAL iBrEBAGfi-**,V6 


130 


PRINT 


160 


PRINT **PERFORMftNCE** 


170 


ntINT **PICTURE CONPLEFION**,P1 


180 


PRINT **PICTURE ARRANGEMENT**, P2 


190 


PRINT *'BLOCK DESI(ai**,P3 


200 


PRINT *'OBJECT ASSEMBLY**,P4 


210 


PRINT **CODING**,PS 


220 


PRINT ** **,**PERFORMANCE AVERAGE* **,P6 


230 


PRINT 


240 


PRINT 


250 


PRINT ** **,*'TOTAL AVERAGE SCALED SCORE»**,T 
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ANSWERS - to problens found on page 19 

1) 10 TO GO 25 

2) 10 IF B<rA THEN 25 

or 

10 IF A> B THEN 25 

3) (E+P)*M 

4) «, 7< f ^ , > , > » 

5) IF Z>X TH^:N 36 

• or 
IF X<Z VHEN 36 

'/ 

6) a) The program prints an average o£ the values entered by the INPUT 
Statement. It has been written to process fifty data cards. 

b) The program.adds 3.2 to the value originally entered In 6. It 
computes an average of the new value of G and the values of C and M 
entered with the INPUT statement. It divides R as entered by the 
INPUT statement by this average and multiplies this quotient by 100. 

c) This program accumulates all the data that is entered and prints 
out each new sum. 



45 

a) 50 times 

b) 1 time 

c) indefinite nutnber of times 

a) 9 
9 

b) . L«10.U . 

Q»24.27 

2) 2 
12 
21 

a) unacceptabt<». Variable names can only contain two* characters, the 
first must be alphabetic and the second must be a digit. ^ 

b) unacceptable. Only signed or unsigned numeric constants can be 
•entered by the INPUT instruction. 

c) acceptable 

d) acceptable. 

e) unacceptable. The IF statement requires a.THiiN 210 IF A^»2 TIIKN 20 
It will not accept a GO TO 

f) Unacceptable. The GO TO statement must have a statement nund>er , 
following it, it will not accept a string constant. 

g) Unacceptable. The STOP statement requires that nothing follow 
th^ word STOP. 

h) acceptable. 

1) unacceptable. Only variables can: be used' in the INPUT statement 
J) unacceptable. i 

a 10 C»0 

20 IF C=6 THEN 110 

30 INPUT. I. F1,F2,F3,F4 - 

35 OC+l 

40 IF Fl=0 THEN 80 

50 IF F2«^ THEN 80 

60 IF F3«0 THEN 80 

70 GO TO 20 

, 80 PRINT I,"500Hz«",Fl. "1000He=",F2,"2OO0H2=",K3.'%0O0IIz=",F4 

90 PRINT 

100 GO TO 20 

110 STOP 

120 END 




1 ^- 

1 



10) b 
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10 S-0 

20 0-0 

30 IF 0-6 THEN 170 

40 INPUT, r,Fl»F2,F3,P4 

45 O-C+l 

50 IF Fl-0 THEN 100 

60 IF F2*0 THEN 110 

70 IF F3-0 THEN 120 

80 IF F^O THEN 130 

90 GO TO 30 
100 S«l 

CO TO 60 
110 IF S*l THEN 140 

S-1 

TO 70 

120 IF S«l THEN mO 

S-l \ 

GO TO 80 ^ \ 
130 IF S 1 THEN 30 

140 FRINT I» **S0O Hz«",Fl, **1000Hz-'*,F2,**20eOHz-'*,F3,**4000Hz-*SF4 

150 FRINT 
155 . S-0 
160 GO TO 30 
170 STOP . 
180 END 



/ 

/ 



/ 
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ANSWERS - Exercises Subscriptt-U VariabU>s, Por-Next, page 27: 

U a) acceptable 

b) acceptable , ' ■ 

c) unacceptable - a two character variable name must begin with an 

alphabetic character ' , 

4) unacceptable - subscripted variables must have their diioension enclosed In 

parentheses either R3(3) op R(33) 

e) acceptable 

£) unacceptable - the dimension must be a whole number 

g) acceptable 

h) accepti^le . ' . p . 

i) acceptable 

J) unacceptable - a two character variably name must begin with an 

alphabetic character and can only have a nuinec;.ic 
character or dollar sigh as the second charavteir. 

2) DIM T(12) 



3) T(7) « .01 
T(3) • 10.5 
T(12)» 21 

T(15)» undefined, no such variable , 

4) a) acceptable 

b) acceptable 

c) unacceptable. The variable used in the NEXT must be the same as that 

directly following the FOR. In this example, one should 
code NEXT S 

d) acceptable. 



5) a) 19 

b) 3 

c) 10 

1, 3. 5. 7, 9, II, 13, 15, 17, 19 

6) # 

10 FOR I«l TO 5 *^ 

20 INPUT J 

30 PRINT J 

40 NEXT I 

50 STOP 

60 END 



